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2-a Tunorpapua Msazateapctaa Akayemun nayx CCCP. Mocxsa, IlyOunckuh nep., 10 


Aoxnage Akagemun Hayx CCCP 
1954. Tom XCV, Ne 6 


MATEMATHKA 


M. M. JOKPBAIUAH 


OB OJHOM HOBOM HHTEIFPAJIbHOM ITIPEOBPA3OBAHHH HU ETO 
NIPHMEHEHHM B TEOPHM LEJbIX ®YHKLMM 


(IIpedcmaszeno akademuxom A. H. Koamozoposum 19 II 1954) 


1°. Tycrp 
lee) gl 
E.(z3y)= > I (w + mp7) (90> "2,—o< p+ co) (1) 
n=0 


wesaa dyuKuua Tuna Murrar-Jlepsepa. 
heapemwa tl Le2zn o 2 = M Sere = +, mo OAS Awbol PYHK- 
yuu g(y) uz Knacca g(y)y*1EL, (0,4 0) dopmynza — 


{sane 
POO =a ay EO ® (2) 
0 


onpederasem noumu scwody gGynkyuu f+)(x) a f- (x), npuxadsescamue 
K KAaccy L,(0,+ oc). eoticmeexxuas hopmysa 


1 T 


epee at en | 
EQ) = le ™ lam | Bela? yo sp + 11 fd x] + 
0 


i (1—u) 4 ey . = Soe 

e 4 lym Ese’ y Ce ae = Xe (x)ax]] (3) 
0 

makoice umeem mecmo noumu bcwdy xa (0,-+ oo), npu amom cnpased- 

Aubo pasexcmeso Tlapcesarn 


ioe} co co 


FeO) P yedy=p (If ()Pdx+e (FOC Pax* 4) 
0 0 0 
Teopema 2. Aus awboi gpynkyui f(x)€L,(0, + ©) popmysa 


(oe) al 1 re 


gi (y) yet = ae Bite Mian ar f(ade |, (5) 
0 


20€ ieee eo onpedersem noumu scwdy xa (0,+ %) 


pynxyun g)(y) yu g—) (vy) y"-4, npunadszencamue K KAaccy L,(0,+0). 
LleoticmeenHast popmyAa 


{ = = (1p) qi ms ew ivy i Z 
1509 ome Tare f a) ea fo 
eal are d o. ixyl__ 
aac i I cere OD ar ay oe gD) 
0 


* VYigpectuble Teopemp! M. I[luanmepeaa (1) 0 KOCHHYyC- H CHHYC-MpeoOpas0BaHHAx 
@ypbe B Ksacce 12 (0,+ 00) CaeLyIOoT H3 pesybTAaTa TeEOpeMbl 4 Ip YaCcTHbIX mpezNOIO- 
*KCHHAX, KOFa, COOTBETCTBEHHO, p= }/,, p= 1H P= */o, U= 2. 
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makoce umeem mecmo noumu Bciody na (0,+ ~). Cywecmeyrm nocmo- 
snuoie M,>0 u M,>0, ne sasucnumue-om gynkyui f(x) u g'* (x), 
makue, 4mo 


(le Poneydy< My\ |fOopds, (7) 
0 0 


(ifpdx <mMe[(leoypredy + (le opestay|. @) 
8 0 0 


OrmetTuM, 4TO “3 TeOpeMbI 2 TaK#Ke CeEMyIOT U3BeCTHHIE UpeWioxXe- 
HWA O KOCMHYC- HM CHHYC-MpecOpasoBaHuax Dypbe. HaxKoneu, npu p= 
=p —=1 o6e TeopeMbI COMepxKaT, B uAacTHOCTH, Teopemy I]aHDIepenA O 
mpeoOpasoBaHuu Dypbe Ama Kacca PyuKynH L,(0,+ ov). 

2°. Teopempr 1 u 2 no3sBOmsaIOT YCTaHOBUTb Cle Lyioulee NpeLioKeHHe. 


cu it 1 


Teopema 3, ycms p> 5 uy<p< zt. Ecau g,(y)—npo- 


UZBOALHAL PYHKYUA U3 xaacea\ | 21(y) |? yee dy << + co, mo Pynkyuu 
0 


co Boma} 
ettry ai| 


mars (y) yet dy (9) 


npuxadszencam K KAaccy L,(0,+ occ). Lleawe ynkyuu nopxoKa pu mu- 
na o>0, onpedensembe no gmopmyre 


—i aw) 4 2 = = 
Go(2)=e = (Bo (x? zen) Af (x) dx + 
0 
Cpl o 1 wast, 
bras (1—t) 4 ) a 5 
+e wes E,(x®e 2:2) .x0-1 FY (x) dx (10) 


0 


8 cpednem CxodamcsaA K £1(¥), KO2da 5+ 00, B CmBICNE 


lim (igs (9) — Gey) Pye? dy = 0. (11) 
Lo Jere co 0 


Kozdap>1, 0aKn ynkyait Go(z) cnpasedauso maxkzice ymseprcdenue 


= 


lim \ | Go(yei*) 
G*-+co = 


rae) 


a yerore Ld yi) aoe (12) 


IIpu nomMoulM TeopeMbl 3 NpeAcTaBAeTCA BOSMOKHEIM NOCTPOUTS anma- 
pat untTerpasa Pypbe AAA NpOUsBOAbHOK KOHeUHOM cucTeMbI sy4eli, uC- 
XOMAIMMX M3 Hayaia KOOpAuHatT. IIpu sToM ycranaBuBaetca, UTO Ha Ta- 
KOM CHCTeME Jy4eH K MpOMsBOMbHOK tbyHKuMM Kacca L, MOXKHO B cpes- 
HEM IIpHOJM3HTbCA WeLIMM CYHKIMAMH, THI KOTOPHIX cTpeMuTCA K Gec- 
KoneuHOCTH. O6o3sHauum uepes {Z} coBoKynHocTh syuelt lh: argz—= op 
(k=1, 2,...,%); VS 91 <oe<... <Con< Qn, ucxOMAMIMX U3 Ha4ava KO- 
OpMHHaT, MH WycTh a= max (ome 

1<k<n \Prn — Pr 
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4 Teopema 4. IJlycms p>o u ot ee +— . ZAK npousboAbHoit 
hyakyua F (z), onpedenennon na {L} u SOOM STOOL YCAOBUIO 


Fe P| z weed |z|< +o, (13) 


vuyecmeyrom yerole mynkyuu Go oh nopsoKa p U muna o, OAL KOMOPHLX 


li ne ae bi 
SECAU By ath: 
ip ~ +ixr® 
Cd ee aes ah en! F (reien) ree—adr (& = '1,2,..:,7),(15) 


(e} 
i 
foes he 


Wo ff) (x)EL,(0,4 c), u yenrne Pynkyuu Go(z) onpedensiomca mak: 


Go(Z)= >\Gs” (2), | | (16 
b k=1 
pe 
4 a“) c 
G? z)= as Tee (x ze (re sou) xe—t FL) (x)dx + 
0 
= GQ—u) 1 oe =] (Geren), (17) 
+e r= WARE P p) xargs (x)dx (k= 1,2,...,7). 


0 


3°. Teopembl 06 OO06nIeHHHIX MpeoOpas0BaHHAX, UPHBEeHHbIe BHI, 
O3BOJIAIOT CYUIECTBCHHO JOMOJHUTh PAL pesysbTaTOR Hale padorer (°) 
) TIPE ACTABEHHH WerLIxX yHKUHH KOHeYHOrO NOpAKa HM HOPMaJbHOTO 
wma, KBalpaT MOMyJA KOTOPbIX HHTerpupyeM MO JyyaM B KOMIIJeKCHOH 
Jonactu. OSosHaquM yepes Ro COBOKYMHOCTb WeMbx PyHKynh f(z) nopaaKa 
le<eo<cl uw Tuna <o, AA KOTOPHIX 


( g(te™*) 


| Teopema 5. Kuacc Ro cosnadaem c mHOICeECMbOM YeAux PYAKYyUU 
f(z), OonycKajmumux npedcmasrenue 


ol/e 


f= | Bo(wzsn)9(v)or-do, (19) 
0 


pne—e—1 dt < +-"00 (< p< = + =) (18) 


) ol/e 


des <u<zts u \ ly(v) PRP vetdyu<t+o, 


O6o3HauuM Yepes Y, KNacc WebxX PyHKUHH MOpAAKa p> 1/, w TuMAa 
<6, AAA KOTOPBIX 


ye pimeadi< +o (F<p<Z+-) (20) 
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Teopema 6. Kaacc Yo cosnadaem c KAaccom yerux PynKyui f(z) 
donycKanmux npedcmasrenue 6 Bude 


ol/P 


F(z) = | Eo(vz; vy (w) om do, (21, 


0 
ol/e 


des <p<ztyu Vle@pPrortdv<te. 


Ornecem k Kaaccy Mo Bce ueabe pynkuun f(z) nopagKa p (2<p<2! 
H THNAa Cs, WA KOTOPHIX 


cO 
0 \4 
Teopema 7. Kaacc Ms cosnadaem c muoocecmbom ye nox GyYHK- 


yun f(z), OonycKanumux npedcmasAzexHue Buda 
ol/e 


(te fees) De {2¥e-0-1 df < + 00 ($<r< +>). (22) 


f(Z= \ E, (tvz; p)(v)u 41d, (23) 
—ol/ J i 
ol/e ; 
eel oo fetes ae AU Fe 229 ce 


H3 stoi reopempt upu p=p=1 caenyer pe3yaptat Ilanei u Bu 
Hepa (*) 0 npecTaBeHHH WeALIX PYHKUA IKCHOHEHWHAaIbHOrO TUMA. 


O6osnauum uepes Ao(p) (p> 1, Wenoe) Kmacc emIx dyHKunl f(z; 
nopaaka p> 1 u Tuna <s, yRoBueTBOpAIOIUX yCOBMAM 


tee, sty, 7=0,1,2...,2p—1 ). 


] 
Teopema 8. Kuacc Ae(p) cobnadaem c mHoocecmbOM YeALX PYHK 
yuit f(z), npedcmasumolx 6 Bude | 


P-1 oP in) 
faZ=> \ E, {ze oie 

k=0 _91/P 

ol/P 
der <e<ptou \ HOt oly Adee ce (e Oe 


—ol/pP 


fit 


ay, 1) 1) ]2 
( eke (+ € +) ??) {22P—P—1 dt < -1- 00 


(24 


V; \ br (v) veP— dv, 


OrTmeTHM, 4TO u3 9TOH TeopemMbI upu p=p=1 onsaTs caenyer a | 
MAHYTHH BbIe pesymbTaT Ilanei u Bunepa. 


CekTop MaTeMaTHKU Tloctynuio0 

Akayemun Hayk Apm.CCP nu 10 II 1954; 4) 

Epesanckuit Poy hapethenau YHuBepcHTeT 
um. B. M. Monotospa 


UMTUPOBAHHAA JIMTEPATYPA 


+E. Tutumapw, Bseyenne pB tTeopuio uuterpanos yppe, 1948, ra. III 
2 M.M. x p6amsan, Matem. cOopn., 33 (75) ae °R. Paley, N. Wiener 
Fourier Transforms in the Complex Domain, 1934, p. 
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Hornsagn Akagemuu Hayx CCCP 
1954. Tom XCV, Ne 6 


MATEMATHKA 


M. A. KPEHHEC u H. J. AMSEHLITAT 


O BO3MOXKHOCTH HOMOrFPA®HPOBAHHS C TOYHOCTbIO 
JO MAJIBIX BbICLUETO TOPAQKA 


(IIpedcmasrexo axademuxom A.H. Koamozopossim 2411 1954) 


B HactTosllei paOoTre paccMaTpHBaloTCaA HOMOFpaMMbI H3 BbIPAaBHEHHbIX 
TOUeK; BCIOAy Mpeqnomaraerca MpH 9TOM, 4TO dyHKunH uw = X,(x), 
Y= X,(x), w= Y,(y), v= Y,(y), 2 =Z, (2), v = Z, (Zz), sanaiomue mKa- 
Jbl HOMOrpaMMbl, AOCTaTOUHOe YuCIO pas upepeHuupyemMbl u, KpoMe 
TOFO, 4UTO BBINOJHACTCA YCOBHE ya ZA) B Kak JOH TOUKE UIKaJbl 2. 
Teometpuyecku mocaefquee O3HauaeT, YTO OTMETKH Ha WIKase Z pacnoo- 
YWeHbI «He YepeCcuyp YacTO» H YTO WiKana Z (OTBeETHAaH) B KaK MOH TOUKe 
UMeeT ONpPeAeMeCHHy!O KacaTeJbHylo. 

Tpouky uncer (Xo, fo, 2) HAa30BEM OOBIKHOBEHHOH TOUKOM HOMOFpaMMHI, 
ecu: 1) TOUKa Xp DIKabl X, TOUKA Yo WKabl Y H TOUKA Zp IWKabl Z 
Je2#KaT Ha OHOK mpxaAMoh; 2) HuKakue DBE U3 TOYEK Xo, Vo, Z% HE COBMAa- 
ait u 3) paspeliawujad mpaAmMad (Xo, Vo, Zo) B TOUKE 2 He KacaeTca 
OTBeETHOH WIKambl Z (cM. puc. 1). 

Ecau Touka (Xo, Yo, 2)) — OOBIKHOBCHHaA TOUKA HOMOFpaMMBl uM eCIH 
OFPaHH4ATbCA MOCTATOUHO MaJIbIMM y4aCTKaMM UWIKad, COMep2xkalllMMu TOUKU 
C OTME€TKAMH X), COOTBETCTBEHHO Yo, Z, A OCTAIbHOe CTeEPeTb, TO OCTAB- 
wiaaicd HOMOrpaMMa OyjleT yCTaHaBAMBaTb COOTHOMeHHE 


X,(*) X2(x) 14 
Yi(y) Ya(y) 1 
Z, (2) Z2(z) 4 


A(x, J, (2)= 0), (1) 


onpelemsollee B HEKOTOPOH OKPECTHOCTH TOUKH (Xo, Vo) PyaKuuw N(x, y) 
(N(xo, Vo) = 20), MubdepeHuupyemyio B 93TOH TOUKE CTOAbKO xe pa3, 
CKOIbKO pas juddepenuupyeMbl 9IeMeHTHI ONpeseruTesrs (1). 

IIpo dynkuni z= N(x, y) Oygzem ropopuTb, 4TO OHA HOMOrpadbu- 
pyeMa B OKPeCTHOCTH TOUKH (Xo, Yo), CCAM CyulecTByeT HOMOrpaMma, 
MMeIOWAA TOUKY (Xo, Vo, Zo) CBOCH OOBIKHOBEHHOH TOUKON, ONnpeermomasn 
B HEKOTOPOH OKPeCTHOCTH (Xo, Yo) yHKuuIo z= N(x, y). 

Byem ropoputb, uTo d@yHKuna z= f(x, y) HOMOrpadupyertca B OKpe- 
CTHOCTH TOUKH (Xp, Yo) C TOUHOCTHIO MO MaJbIX k-ro NOpAAKA, ecaM cyme- 
cTByeT (byHkuua z= N(x, y), HoMorpapupyemax B 9TOH OKPecTHOCTH U 
TaKkas, 4TO 


f. yy —N(&, y) =O (0); “rae p=V (kK —%)? + (y — 0)? 


By em upexnosaratb pu 9TOM, 4TO S7eMeHTH OnpemetuTena (1), 3a- 
nawwero pyuKunio N(x, y), & pas mupepenuupyembl B TOUKE Xo, Vo, Zo- 

Bupemb Aa KpaTKOCTH OYZEM CHUTAT X) = Vo = Zo. 
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1. Mono noKa3aTb, YTO Bcerfqa cyllecTByeT MpOeCKTHBHOC mpeodpa- 
30BaHMe WaockocTu (uz, V) (cM. puc. 1 u 2), MpHBoAAMee OMpeAeAUTEAb 
(1) k Buay 

Ay + Agk? +... + a,x +0 (x") Ltoyetagr2+...ta,cto(x*) 1 


Rk k 
A(x, ¥, 2) = | oy + bay" +... + b,y*+o(y) —t+BiytPoy+-.-+B,¥* Foy’) 4]. 
? by . 
W2+ e322 +... +¢,2°+ (a) (z") Vers ifthe te 1p" +0 (z ) 4 


(2) 


Bnpeap nog A(x, y, Z) Oy eM NOHMMATb ONPeeAMTCb (2). 

JlerKO OKasblBaeTcaA CleLyoulee yTBepxXTeHHe: 

Tlycme A[x, y, f(x, y)] =O(6"), raep=V+y?.  Toeda Tie) 
HomMoepagupyema 6 OKpecmHocmu mouku (0, 0) ¢ moxxocmbi0 00 MANX 
k-20 nops0Ka, u o6pamno, ecru f(x, y) HomoepadupyemcaA 8&8 OKpecm- 
nHocmu mouku (0, 0) c mouKocmsbi0 00 MAAUX k-20 nopsxoKa, mo Ue 
cmeyem makoit onpedeaumens A(x, y, z), amo A[x, y, f(x, Y)] = 2 (%). 


Puc. 4 Puc. 2 


B cuay cka3aHHOrO BONpOc O HOMOrpadupoBaHHH C TOYHOCTbIO LO Ma- 
bX R-rO NOpAAKa cBOAMTCA K BOMpocy 06 onpereneHuH KOIPPUUMeCHTOB 
Qi, bi, Ci, i, Bi, Y~ (EX) B ONPeemnTene (2) TaK, 4TOOEI 


A[x, ¥, f(x, ¥)] = O(¢*). 


2. Ilyctp X (x), Y(y), Z(z) — tpu dyuKuun, k pas Anddepenuupye- 
mire B rouxe (0, 0, 0) “‘Takne, uTo <1(0) = 1 (0) = 20), ee (Oje os 
Y’ (0) 0,-2.0) 40. Tormax = Ci (4), Y= Y(y)) ZZ (2) yetamarane 
BalOT HEMPepbIBHOe MH OAHO3HAYHOe COOTBETCTBUe MEXAY OKpecTHocTamu 
Todex O(0;.0; 0) 07 (0.00) a mpoctpanctaax: XG.), Zul, y, 2: 

SamMeTuM, 4TO B 9THX NpeAMOTOMeHuAX CyULeCTByeT OOPaTHOe Mpeod- 
pasopanue x = x(X), y=y(Y), 2=2(@) bynxumn <CO, VO) 
Take Rk pas Auddepexuupyempl zB Touxe (0, 0, 0). Taxkue npeoOpasopanna 
Ha30BeM JLOMyCTHMBIMH. 

Ouespu Ho: 

Ecau ynkyusn z= f(x, V) Homozpamupyemcs c mouxKocmo1w OO ma- 
Ablx k-20 nopshoKa, mo PynKyun Z=F(X, VY), nozvuennasg u3 OynKyuu 
z=f(x, yy) npu nomowmu Oonycmumoz0 npeobpas0sanus, ob6Aadaem 
IMUM Ce CBOUCMEOM. 

IIpouspoubnan k pas quddepenyupyemas B rouxe (0, 0) dynKuua WByx 
mepeMeHHbIx z= f(x, y) (f(0, 0)=0) moxer 6niTh mpencraBnena Tak: 


z= Hf (X, VY) = ProX + Por + Poo X® + Puxy + Poy? +... + pony + 0 (p*), 
pV Ne (3) 


MoxHo jOKa3aTb ceyomee: 


IIycmb z= f(x, y) — ynxyus euda (3), 20€ Pry +=9, po, 0. Cywe- 
cmébyem Oonycmumoe npeobpasosanue makoe, 4mo noavyuennasa nocae 
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mozo npeodpasosanus PYNKYUA umMeeM Bud: 
eX + Y4- AY(X—Y)(Yoo+ 0X + 9o1 V+ dooX?+...+9o,n—3 y"*)+O(p), 
p=VX?4+ ¥?. (4) 


H3 nocaenuero yTBepxqenuA culemyer, uTO ucculeqoBanHe BOoNpoca oO 
O3MOXKHOCTH HOMOrpadupoBanuA B OKpecTHOcTH TouKu (0,0) To nau 
HOH MyHKUMU Z, YLOBMeETBOPAIOMeH ycnoBuaM Z.(0;0) ==) zy (0, 0) 0 
TOUHOCTHIO AO MaJIBIX R-rO NOpsAAKa, BCerfa MpHBOAUTCH K TaKOMYy %xKE 
ompocy, OTHECCHHOMYy K dyHkKunu Bua (4). Bcwoxy nuke Oyem upes- 
OaraTb, YTO PyHKuua z= f(x, y) umeer Buz (4). 

3. Jlonycrum, uro dyHKuua Bua (4) nomorpadupyerca c TOUHOCTHIO 
(0 MabIx k-ro nopaaKa. Torga, cormacHo CKa3aHHOMy BbUNe, UpH Had- 
eKallem nofsoope Kosdpunueutow aj, bi, ci, a, 8:1, Yi Oymer MMeTb 


“{€CTO PpaBeHCTBO 
! A(x, y, Z)=O(p*). (5) 


| Tlogcrapaaem (4) B onpeqeautenb A(x, y, Z) MH B NOAyuMBIIeMCHA BBI- 
ja2KCHHM PHpaBHUBaeM HyJ0 KOIMMUUMEHTHI pH x, V, x*, xy, V7, x3, x7y, 
iy’, one oe pl ee 

Baarofapx 3TOMy NpHXOAHM K COOTHOIICHHAM, MOKa3bIBaIOLWIHM, 4TO 
SOK Tb U3 KOSPMUNHEHTOB Qy,..-, 25, 03, ..., D5, Cay Cay C5 Gas X43 Pir P35 Pas 
h HY, eCCTb Weladt pawHOHabHad (YHKUHA BEMHYHH O41, G%, Bo, Ys, Joos 
0>-++» Yoo YKASAHHBIC COOTHOUICHHA Jal0T BO3MOXKHOCTh MOCTPOUTb 
OMOrpaMMy, OCYINeCTBJIAIOMYyIO HOMOrpaupoBaHue MaHHOK dyHKUMH 
| TOUHOCTHIO LO MabIx 6-ro nopagKa. Tlapamerpbl 04, %, Bo, {3, a TAKE 
2mmunHE! O(x*), O(y*), O(z%) ocraioTca 34e€cb NpOM3BOJIbHbIMH. 

Takum OOpa3s0M: 2nW0azt 6 pas Ougmeperyupyemax 6B HeKOMoOpoil 
pouKe (Xo, Vo) Pynxyun f (x, y), y Komopoi f'.(Xo, Yo), ie (Xo Vo)9, 
jOMozpagupyemcsh 8 OKpecmHOCMU JMOL moXrKU C mo4KOocmbID OO Ma- 
bx 6-20 nopsOKa. 

4. IIpupaBuuBanue HyJI0 KOIpPuUMeHTOB Tipu wieHax 6- cTreneHH B 
apenemutene (5) mpuBoquT kK 7 ypaBHeHuAM, cOJep2xKallumM Bcero 6 He 
(XOMMBIIMX paHee KOI@DuUneHTOB Ag, Dg, Co, %, Ps, Ys} 9TO MaeT Ham 
{MHO COOTHOMeHHe MEXKAY UpeXTE MPOU3BOJbHBIMU 44, %, Bo, {3} OHO 
“fMeeT Buz: me 


| — 4Goo (G10 + %o1) — 2 (930 — Jos) + 5 (Gor — M12) + 2 (20 + Go2) %1 — 
241% + (7/2910 — Jor) % + (— F10 + 7/2901) Pa — 16Go0%3 — Ul (Gaon) oo 
| a */6Jooe® Se 2 fe Joo%s (a, — Bo) = 0. (A) 


| Coornomenuio (A) He Bcerza MOXKHO yoBseTBOpuTs. Ilycrb, Hanpu- 
kep, z=x+y+xy?(x—y). Sra byuxuua umeer Bug (4). Coctasuex- 
foe ja Hee cooTHomeHHe (A) He BHINOMHACTCA HU IPM KaKMX 3HAYCHHAX 
I, %o, Bo, 13, H, CUe@MOBATEIbHO, yHKuMIO Zz = x + y 4+ x*y?(x — y) Hemb3a 
llomorpadupopatb B oKpectHoctH TouKH (0,0) c TOUHOCTbIO MO MawbIx 
j-ro mopsaKa. 

|| Jlerko Bugzetb, 4To ypasnenue (A) c HeUsBecCMHoIMU 4%, Fs, Bo, {3 HE 
meem pewenuli 6 MOM U MOALKO B MOM CAYULAe, KOeA OOHOBPeMeHHO 


DLNOAHAIOMCH CACOYIOUUE YCAOBUA: 
Hoo = %10 = Joi = G20 + 9o2— 911 = 9, 2(G30 — Fos) — 9 (Gor — 912) # O. (6) 


Tcnoeust (6) LBAMIOMCL, MAKUM OOPA3ZOM, YCAOBUAMU MmOz20, 4MO PYHK- 
bua euda (4) ne HOMmMoepagupyemcax Cc mo4Hocmbi0 OO MaADbLX 71-20 


OpsoKa. 
Ecau xOTb OMHO M3 93THX YCJOBHM He BHINOJHEHO, TO JI€rKO MO2KHO 


/ocTpouTb onpezesutenb A(x, y, Z), OCyIecTBIAIOMuK HOMOrpacpupoBa- 
lume paccmaTpHBaeMOn *yHKIMM B OKPeCTHOCTH TOUKH (0, 0). 
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3aMeTHM, UTO «Kak npaBuo» 7 pas quddepenuupyemaa dyHKUuA HC 
MorpadupyeMa C TOYHOCTHIO AO MaJbIX 7-rO NOpaAKa, Beb He HOMOrpé 
(bUpyeMb TOMbKO Te (PYHKIMH, KOTOPHIE YOBJETBOPAIOT 5 COOTHOUIE 
HusaM (6). | 

5. IIpupaByupanue Hym0 KoaddpHyHeHTOB pH YtenHax 7-H CTemeH! 
oupeemutera (5) qaeT 8 CooTHOMIeHHH MK AY HOBLIMH KOS@uLMeHTAM! 
Ay, Oy, Cz, %, Ber Ye H BXOMMBINHMH PaHee 4, Gg, By, Yg OTH 8 PaBeHCT! 
OMPeMeAIOT KOIPPUUMEHTH! Az, Oz, Cz, %Pg, Ye H, KpOME TOTO, NPHBOLH 
K 2 COOTHOIMICHHAM MEX TY 4, Gg, Bs, Ys: 


519,690) = 8G is) Pe (B} 
5 (Gao +'Goa) — 14.(ga1 +1918) + 1822+... = 0. (B} 


He BbINHCaHHbIe ABHO YJICHbI ABJIAIOTCA ICJIbIMM PallHOHaJIbHbIMH (PyHH 


WHAMM BCJIMYHH Yoo, Yio» Yor Joos Fit» Yorr Y30r Fie» Foi» Jos HU %1, %, Bos i 
STH *yHKuUMU OOPaMlawoTcA B TOKACCTBEHHHIN Hy Jb IPH 


Joo= M10= You= Joo W1= J%oo= V20= Yar= W12= Yos= 


Heooxodumim wu OocmamortnHolm ycAosuem HOMmMoepagdupye mocmi 
pyxkyuu euda (4) Cc mo“uxocmb10 OO MaAdLx 8-20 nopsOKa. seAsemeE 
HANUUUE OCUCMBUMCALHO20 PEWCHUA Oy, A, Bo, Ys V mpex ypasHenuit (A\ 
(B,) w (Bz) ¢ 4 Heu3zsecmHomMU a1, Oo, Bo, Ys. 

JlerkKO BUeTb, Kak B Calyyae cOBMecTHOCTH ycsoBui (A), (B,) u @ 
NOCTPOWTbh OMPeNEUTe Ib, OCYWIECTBJIAIOMMH HOMOrpadupoBaHue c TOF 
HOCTbIO JO Mawbix 8-ro NOpsAyKa. 

IIpumepom dyHkKuuu, HOMOrpadupyeMON C TOUHOCTHIO JO MaJbIxX ni 


nopaKa, HO HE HOMOrpadupyeMOH Cc TOUHOCTHIO JO Maviblx 8-ro NOpALK 
CayKUT PyHKuuA Z=—=xX+ y+xrP2y?2(x — y)3. 
Ycuosue (A) Aaa 9TOH PYHKIUMM BHINOHEHO (OOpaTHOCb B TOR TECTBU 
a yciospua (B,) u (By) He BHINOMHAIOTCA HM PW KaKMX 3HAYeHUAX 4, i 
32, Ys. B camom jese, ycuosue (B,), npumMeHeHHoe K 9TOM PyHKWUH, IpH 
BOUT K TpoTHBopeuHio. | 
6. []pupaBpuusan Huyso KOsduunenThl upu uwenax 8-H cTeneHu B p4 
BeHctTBe (5), nosyuyuM 9 COOTHOMCHHH M@K Ly a4, %, Bo, Y3 HU Ag, Dg, ©; 
a7, By, Yr. OTH Y COOTHOMICHHM NO3BOMAIOT BLIPABHTb Ay, Dg, Cg, 7, Br, 4 
YePe3 1, %, Bo, Y3 HM, KpOMe TOTO, NpMBOAAT K 3 COOTHOIMWeCHHAM MeXKL 
21, A, Bo, {ge O6Oo3HayMM UX, COOTBETCTBeHHO, yepes (C,), (C2) u (Cz: 
Heoo0xodumolm u Oocmamo4HbtlmM ycAosuem HOMOepagupyemocm 
PyrKyuu Buda (4) c mo4Kocmbi0 OO MaAALX 9-20 nopsOKA sBAMEMCH He 
AULNE CUCMEMbL OeliCMbUMCASHLX BHAXEHKUIL a4, %, Bo, {3, YOOBAEMEBC 
parowet 6 ypasrerusm (A), (By), (Bs), (Ci), (C2) a (Cs). 
Ycsopue HOMOrpadupyeMOcTH Cc TOUHOCTbIO AO MavIbIx 9-ro nopaaK 
MPHBOMUT K 2 COOTHOWeHHAM MEK Ay BertMuuHaMu gi, (+ kR<5). Orn! 
2 COOTHOMICHYAM JLOJDKHEI YLOBJCTBOPATh BEAMYHHEI Gin OOO HOMOrpEe 
dupyemow dyHKuuu Buna (4). Samerum, uTO oTcioma culemyer, YTO 106A 
MOCTaTOuHO riakkadt HOMOrpadupyeman *yHKUMA OMKHA YLOBMETBOPAT 
2 muddepenyuatbybim ypaBHeHuaM 8-ro nopssKa. 


Mockoscknu rocylapcTBeHubiit Ilocrynuao 
YHHBePpCcuTeT 24 II 1954 
um. M. B. JlIomonocogpa 
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Woxuage Axagemuu Hayx CCCP 
1954. Tom XCYV, Ne 6 


MATEMATHKA 


b. HW. NJIOTKHH 
CTPYKTYPHbIE HSOMOP®UH3MbI PA3SPELIMMbIX R-FPYNNM 
(ITpedcmasszeno akademukom A, H. Koamozoposuim 18 IT 1954) 


_§ 1. Ogun u3 OCHOBHEIX Pe3yAbTATOB 9TOH 3aMETKH COCTOUT B OKa- 
ITe@JIbCTBE TOO (akTa, 4TO B cuyyae A*-rpynm paspewumMoctb ect 
rpykTypHoe cBolicTso. Uepes 9 Oymem Bcerfa O6O3HAUaTh CTPyKTYPHbIli 


30Mopdu3sm “AByx rpynun © u G*. Ecan H—nogrpynna us 6, to He? 
3HauaeT ee OOpas B S* mpu crpyKTypHOM u3s0mopdu3me 9. B_ pa6ore 


7 


cHOb3yroTcA MoHATHA A-rpynnyl, A’-rpynMbl, w301MpOBaHHOM Mu NIOTHON 
oirpynn. (Ompementenue 9THX MNOHATHH, TaK %Ke Kak PAX OCHOBHBIX 
aKTOB O CTPYKTYPHBIX H30MOpdu3max rpynn, cm. (1*).) 

W3 atux ompezenenui u u3 ra. Il KHuru (7), B 4vacTHOCTH, cuemyer: 


a) Econ © —rpynna 6e3 kpyyenus, To u G*—rpynna 6e3 Kpyyenns. 


6) Ecan @ — xommyraruBuad rpynma 6e3 Kpyyenua, TO u ©? —Kommy- 
iTHBHaA rpynna 6e3 Kpy4eHHaA. 

sp) Eco @ —A-rpynna, to u 6? — AR-rpynna. 

ry) Ecau H — u30qupopannaa nogzrpynna B G, to u H® — usomunposax- 
aq nogrpynna B 8%, 

m) Econ AH —Uuksuueckad WIM JOKaIbHO WuKIMUeCKad NoOArpynna 
©, to H®—wnKsanueckaa (COOTBeTCTBeEHHO, JOKaJbHO WuKIM4YeCKaA) 
omrpynna B S&*. 
~§2. Jlemma 1. Ecau © uw G6? —dse cmpyKkmypxo-u3z0mopmnole 
yynne. 6e3 Kpywenux u B(G)—yenmp zpynnu &, mo 3(G)’—yenmp 
pynno. &*, m. e. 3(G)? = Z(G). 

Jioxasateapcerso. Ilyctb uukKsuuecKad momrpynna {g} comep- 
‘utca B 3 (G6) nu {x}— mo6aa Apyraa WuKmuecKaa NOsArpyuna u3 6°. 

Ilycth, manee, A u B taxve (uukanueckue) nosrpynny B G, To 
?— {og} un B?={x}. Tax xak ACB(G), to {AB}— KommyratuBuas 
dynna. SHauuT (cBolicTBo 6), {g, x}— KOMMyTaTMBHad rpynma, 7. e. 
€ 3(G*), usmu 3(6)? C 2(G*). Hcnoapaya o6parupilt usomopdusm, Nosry- 
gem 3(6°)? < 8(G). Orciona 3(6*) Cc 8 (G)*. Jlemma noxKas3axa. 

Jlemma 2. [Tycmp & u G* — dese cmpykmypxo-usomoppunwe epynnol 
e3 Kpy4enusn, npusem epynna © o62adaem payuotasrbHuMmM pOOM: 


El GO: 


Je H—wne yuxkauseckuit payuonarbiolit nopmanbiolii OeAumerd 8B &, 
© /H — Oeckoneunan yukausieckan epynna. Toeda H? — nopmasonoitt 

enumens 6 8, 
Toxasateapcrso. Buayane nokaxem, uto ecau 7 — HeKoTopaa 
nOTHaA W30MpoBaHHad Nogrpyuna BG, oranunaa oT 1, TO H' — 6ecKko- 
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HeuHad WikKsuueckad rpymna. Tak kak A’ naoTHaa uM M30.1MpOBaHHas, 
Hii E. Orcwlat 


lebebiper—JelrReligngh ioe. | 


Ho H’H/#H xax nogrpynna © /H ect OecKOHeuHad WHKIMYeCKad Ppynn 
3Haunt, u A’ —6eckoneuHad wWuKaMYeckaa rpynna. JlonycTum Tenep 
uto H® we aBAKeTCA HOPMAJbHbIM emuTenem B G&*, u HAH’? — neKorTop: 
conpsKennaa c H*?nogrpynna B ©*. H* apasetca u300MpOBaHHOH, MOTH 
v He UuKsMuecKOH nomzrpynmoh Bp ©*. Srumu x%xe cBolicTBamu OOsaza: 
u H’®. Econ H’ — npooopas H’* B &, to u A’ —nuoTHax u30.mMpoBaHHi 
vu He WMKwMueckad nomrpynna B ©, oTmmunana oT H. 

V3 npeqbiaqymero caeayetT, TO Takux nozrpynn B © uer. Tlonyue 


Hoe IpoTHBOpeuue MOKasbiBaeT, uTO H°=H’*, 7. e. H® unpapwanTua B S&* 


Jlemma 3. /Iycms © u 6° — O6e cmpykmypxo-u3z0Mopguole R-2py) 
nol, npurem epynna © o6nradaem payuoKaAbHtlm pAOOM OAUHOL 
(epynna payuontanoxo20 paxea 2): | 


Elie &: | 


Toeda H® — nopmaronolit denumers 6 B®. | 

Joxa3ateabctTso. B padore (4) Hamm moKasaHo, uTO mp ycul 
BUAX JIEMMBI, ecm & — HekOMMyTaTHBHAaAd rpynna, TO A7—He WuKaAnt 
cKaa rpynua, a © /H — Oeckoneunas WuKaMueCKan rpymna. 3naunT, ecm 
HEKOMMYTaTHBHa, TO Mbl MOXKeM COCMATbCH Ha IPeAbINylyIo Jems 


Ecam xe © xomMmytaTupya, TO u &*® KoMMyrTaTHBHa, HU MHBapMaHTHOS 
HT? ouepuyua. 

Jlemma 4. [Tycms & u &©° — 06e cmpyKkmypxo-usomopmnole R-epynit 
ITycmb, Oanee, A—unsapuanmnast, KOMMYMAaMUsBHAA U U3ZO0AUPOBAHK« 
nodepynna 6 &. Toeda A® 6ydem maxkorce uneapuanmunoi, Kommym 
musHol U U3Z0AUpObaHKOoK nodepynnok 6B &*. 


Jloxa3aTeabctTBo. KomMMytTaTuBHOCTh 4 H30UpOBaHHOCTh A® oO 
BUHB. Hy2xHO fOKa3aTb MHBapMaHTHOCTb. TloKa2KeM, YTO MBI MOK 
orpaHuuutpces Cayyuaem, Korna @/A— 6eckoHeuHad WuKAM4eCKas rpynt) 


JlefictBuTebHO, UTOOLI OKa3aTb MHBapvaHTHOcTD A® B G®, moctatoul 
noKkasaTb, uTo A® uHBapwaHTHa B {A®*, g}, rae g — NPOMSBOAbHbI 2eMel 
Bp @*. Tlycts B—tTakaa UWuKNMueCcKad nozrpynna B G, uTO ai, 
Torna {AB}* = {A®, g} u o6e 9TH rpynmbl, ovesugHo, R-rpynny. Tak Kk} 
{AB}/A— OecKoHeuHad WMKMUeCKad rpynna, TO aibue Mbl MOK 
cuuTaTb, uTo yxe © /A — OecKoneynaa WukIMYeCKaa rpynna. JlonycTw 
yro A® ne unBapvanTua B &*. Torgza sp &® nalinerca Taxoli 37emMenT 

—1,9? 9 —1 A? 9 | 
yTto g A*’g- A’. Jlogrpynny g A*g u A® we wHuMaeHTHH, Tak K 
o6e OHH — MaKCHMaJbHbIe M3OJMPOBaHHAbIe Nogzrpynup B &*. TlocaenH 
culelyeT 43 Toro, uTo A — MaKCHMasbHad M30NMpOBaHHad NOArpynna B | 
Ilycrp A’ — Taxaa nogrpynna B G, uro A’? =g"A4%g. Av A’ ne unt 
mentupl, u nostTomy /(AA’)=6. Tax wax A un A’ o6e KommyrTaTuBH 
TO HX nepeceyenne D=A)A" naxonutca B nentpe AA’. Ha toro, 4 
6 — R-rpymna, cuenyet, uro D—nsonvpopannaa nogrpynna wenrpa | 
M3 semmpr 1 caenyer, uro D? = A°Qg ‘4° spaserca vs0nupoBann 
nourpynnon uentpa &*. Toxaxem, uTo 6 /D— R-rpynna paluonavbHo 
panra 2. Tax Kak A’/D=A'/A'QA=AA'/A, to D—maxcuman 
Had M30AMPOBaHHaa Nozrpynna B A. Orcionza D? — maxcumanpnaa 307 
poBaHHaA MOArpynima B g ‘A’g, a gD. ght 6yeT MAKCMMAaJIbHO u300 
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poBaHHoli nozrpynnot Bp A®. Ho D® 8B nentpe 6°, un nostomy D*g7'=D*; 
u D®* 6yzerT MakcuMasbHOl us0mMpoBaHHO! No”rpynnoli B A®’. Ho rorgza D 
oOaqaert 3THuM CBONCTBOMB A. 3Hauut, A/D u © / A — paunonanpupie rpyn- 
np. H3necruxo (*), ro axrop-rpynna AR-rpynnpi 10 n301MpoBaHHol nozrpynne . 
wenTpa cnopa R-rpyuna. 3uauut, G/ D vu G? /D° — R-rpyunst. Crpyxrypapiit 
H30MOPp@u3M ¢& MHAyYWMpyeT CTPyKTYypHblii u30MOpdu3sm daktTopos @/D u 
6? / D®, nepepogsmul A/D x A®/D*. Cornacno asemme 3, A®/ D® unpapu- 
auTHa B @?/ D®. Orcionza A® unpapuantua B &*. Tlomyuennoe npotTuBope- 
une [OKa3bIBaeT JIeEMMY. . 

§ 3. Teopema 1. JIycms © u ©*— Ose cmpyxmypxHo-u3s0moppuo.e 
epynno, npuxem zpynna & ob6sadaem bo3pacmanmuMmuMmM UHbGaAPUaHMHUM 
paspeuumolmM prOOM: 


A, ey Cons en eC Ce rate Aa ely (#) 


makum, umo ece © /A,— R-epynneo. Toeda pso 
ee ee Cee CAG ee CA eer (*’) 


Oydem make unBapuanmAolm paspeuumom 6 S* u ece G*/ AZ— R-epynnoi. 

Jlokasateapcrso. JlocrarouHo oKa3saTb MHBapWaHTHOCTh BCeXx Az. 
VMupapuantnoctb AY caenyer u3 semmpl 4. IlycTb unBapwanTHocTh Ag 
ycTaHoBsieHa Waa Bcex B<a. Ecam a mpemetbHOoe, TO HHBApHaHTHOCTh 
A? ouvesugua. Ilyctb « nenpeneabnoe. Torga A.°, unBapvanrna BG. 
© WHAyUMpyer CTPyKTypHH usomopdusm G/A,_, u G*?/A,2,, nepesorsa- 
mul A,/ Ac B Az /AZ_1. Ilo nemme 4 A?/ Az_y unBapnantua B G°/ A?_, 
u, 3HauuT, A; uHBapuanTna B G*. ManzyKuua npoxomuT wv, caemosa- 
TCIbHO, TeEOpeMa JOKa3aHa. 

Teopema 2. /[lycms © u G® — 06e cmpyKmypHo-usomopOxnoe 
epynnu. Ilycms © seanemcsa R*-epynnot, o6rsadawwei Bsospacmanumum 


UNGAPUAHMHKUM paspeuwumom padom. Tozda: 1) 8° makoce R-epynna, 
obAadaMWAaL BO3pPaCMaIWUM UNBAapuaHMHLM paspeluumMom pAOOM,; 


2) ecau H —uxnsapuanmxasn uz0AuposanHas nodepynna 6 8, mo H* — 
UHGAPUAHMHAAL U3Z0AUpoOsaHHas nodepynna 6 &*; 3) ecau I(K(G)) — u30- 
Asmop KommMymanma zpynne ©, mo I(K(S))? sezsemca us0Aamopom 
KomMymanma epynne &*, m. e. 


I(K (G))* = 1(K(6")). 


Jlokasateaberso. 1) Tax wax G©—A*-rpynna, To pcakni uHBa- 
PHaHTHHIM pa3speulIMMbId pA MyTeM Mepexoza K H30ATOPaM MO2XKHO 
IIp€BpaTUTb B U30AMPOBaHHbIM MHBAPHaHTHHIM paspemMMbIK pay (*). Orcionza 


Mu u3 Teopempl 1 caenyeT Hamuuue B G*® pBospacrawomero MHBAapHaHTHOrO 
pa3peliumoro pxja mpwH ycmoBuu, 4TO TaKuM pxOM OOsanaeT &. ToxKa- 
xem, uTO 6° — R’-rpynna. Dycrs B—unpapnantnaa u30qMpoBannan nOs- 
rpynna Bp 6°. HyxHo noxasarb, uo G?/B— R-rpynna. Ilycrs A — nos- 
rpyuna us © taxaa, uro A? =B. [loxaxem, uto A unpapnanTHa B SG. 
Jima 9Toro mpopezem B B Bo3spacTawlWuh H30MpOBaHHbIM pa3spelIMMbIi 


MuBapwanTHH BS? pan: 


aay Gu sar bre ane Dye... e By = ‘ (#%) 
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STo chemaTb MOKHO. Jlazee paccMOTpHM psxT: 
= fs) —t —1 1 ms. , 
E= BCR COBY C.4CB Coby = re 


(rae o 1 — oOparuplii usomopdu3sm). HusapwanTuocts A OyeM AOKa3blBaTb 
HHLyKuMeH 10 AmuHe paga (**’). Tak Kak G — R-rpymna, TO u G* — R- 
rpynna. B,—vnpapwaHTHad M30/MpoBaHHad KOMMyTaTHBHaA NoArpynna 
sp ©. Ilo memme 4 9THM CBOMCTBOM oomanaer u BY Bp G. Tlycts -yxe 
WOKa3aHo Avia Bcex B<Ca, 4TO BCe BS" wHBapwaHTHH! BS. Ecun « pe- 
jeapHoe, TO Bce scHO. Tlycrh « nenpenempnoe. Paxtoppr G/ Bz. u 
G*/ Be» cTPpyKTypHO-“30MOpdubLl, mpuyeM  cylecTByeT CTpyKTy pHbIn 
M3OMOP(usM, NepeBomALui B,/ Bu+ 8 B? | B24. Tax xax ©—R-rpynna, 
TO 6/ Be — R-rpynna. Caeqosarespuo, u G* / B,-, — R-rpynna. B,/Ba+— 
WMHBapWaHTHad KOMMYTaTHBHad M30MpoBaHHad nozrpynna A-rpynmbl 
©? / By}. Orcioza, MCHOUb3ya eMMy 4 WA oOpaTHoro usoMOpdusma, 
nosyuaem uHBapnanTHocTs By Pots 6 / Bey M, cuJemosateibHo, Bz 
uHBapuaHtTHa B ©. Takum o6pazsom u BS =A uusapnanrna B @. Ho 
© / A — R-rpymna, crpyktypHO-usomopuasx 6° /B. 3naunt, u G*/ B— R- 
rpymna, T. e. ©? — R-rpyuma. 

2) JloKa3saTeabcTBO STOTO NyHKTa COMePKUTCA B npeAbIAY ILeM oKa- 
3aTebceTBe. HenocpeacTBeHHO MO2KHO ero nNowyuuTb Tak. B AR*-rpymne, 
OOMaaiolMlel BOSPacTaIOWMM MHBapHaHTHbIM Pa3peIMMbIM PAJLOM, BCAKAA 
HHBapHaHTHaA M30JIMpOBaHHaA NOArpynua ABIAeTCH UICHOM HEKOTOPOrO 
pana Buga (*) (4). OcrambHoe caeqyerT u3 Teopempr |. 


3) 1(K (S))? ecrb waBapwanTHad usOuMpoBanHaa nogrpynna 8°. Tax 
Kak @//(K(G))— kommytatupyad rpymma 6e3 Kpy4¥eHHA, CTPYKTYPHO- 
u3somopduaa 8° //(K(S))*, ro wu nocawequaad rpynmma KOMMyrTaTuBHa. Cue- 


mopatesbHo, J(K(G*)) Cc /(K(S))*. IIpa nomomu o6parnHoro usomopdu3ma 
nosyuaem OOpaTHoe BKOUeHHe. 
Teopema jloKasana. 


Ioctynu10 
30 IX 1953 


LUHMTHPOBAHHAS JINTEPATYPA 
*A.T, Kypom, Teopua rpynn, M., 1944. * A. T. Kypow, Teopua rpyun, 


pd goa. oe Diegole. KouToOpoBuH4, Matem. cOopH., 22 (64), 79 (41948). 
#5. WU. Naotkun, Matem. cOopu., 30 (72): 1, 197 (1952). 
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Horaage Akagemun Hayx CCCP 
1954. Tom XCV, Ne 6 


MATEMATHKA 


b. M. YPASBAEB 


ACUMIITOTHYECKAS POPMY JIA AJA POCTA YACJIA ABEJIEBbIX 
NOJEM CTENEHM 7 


(ITpedcmaszeno axademuxom HY. M. Buxozpadosum 9 II 1954) 


1. B Hacrosmjeli sameTke paccMaTpuBaioTca abeneBbI Nona uma (I, 1), 

e. Moaa crenenu J? OTHOCHTeIbHO TOA PallMOHaIbHbIX UUCe, ABIAIO- 
[Me€CA IPAMBIM NpOu3BeAeHHeM JIBYX UMKJMYeCKHX Towel mpocro# cre- 
enw /. OTHOCHTebHO TaKHX Noe MOKasbiBaeTcA caemyloulee: 


1°. Zuckpumuxanm noas pasex * 
D=(Pip2.-. P,) 
J€ Pi, P2,--.,P, —npocmole 4ucna euda p=1(mod /). 
2°. Tucano noneit c odnuM u mem oe OucKpumuKHanmom D pasxKo 


L(ie=0) 
’ 


k— : 
C4 9A —1 Gg oye 


3°. SaKkoH pocma 4uCAa noe, OUCKpuUmMUHAKMbL KOMOPbLX HE npesoc- 
odam x'"-), gepancaemcaA acumnmomuteckol gopmyAoit 


gee olen aL e>0, 


re f (v7) — MHorouen /-% cremeHu Cc MOCTOAHHEIMH KOsppuluentamu (3aBu- 
1uMuU OT L). 

IIpH moKasarempcrse yTBepxzenui 1° u 2° ucnomsyeTca Teopema 
poHekepa — BeOepa: Bcakoe adereBo NOME OTHOCHTCbHO NOJA palHo- 
{JIbHBIX UYHCe MOXKET OMITh BORKEHO B NONe MeweHuA Kpyra. OnycKasa 
VKa3aTeJIbCTBO, MOKHO OTMETHTb culemyrouee. CrpouTcad HaMMenpuree 
we jemeHuA Kpyra, rae cofepxarcax sce adenesnl noma Tuna (J, L) 
nucKpumMunantom D. Hcnomp3yx annapat reopuu Tanya, qaercs, mauee, 
eTO], MOCTPOeHUA TPyuM, TOMOMOpdHEIx rpyumaM, K KOTOPbIM NpHHae- 
at a6eneBnl noma Tuna (/,/) B HauMeHbIeM MOe Memenud Kpyra. I[lo- 
spoeHue TOMOMOPMHEIX py OcyUlecTBIAeTCA NyTeM CHeIMMaIbHOTO 
6opa Oa3suca aGeeBLIx rpynm. Takum oOpa30M, olpemewenve ucsa 
eeBHIX nome Tuna (J, 7) c muckpumMunantom DY conpospoxsaetca ak- 
IVeECKMM OCTPOeCHHEM py, OHO3HAYHO ONpeeAIOWMX CaMu 9TH 
IA. 

2. Tlepetimem K MOKasaTebCTBy yTBepKTeHuA 3°. Ono nocTpoeHo Ha 
[eAX NOKa3aTeJIbCTBA ACHMIITOTHYECCKOLO 3aKOHA PacnpeneseHuA NPOCTHIX 
men (7, 7). 

PaccmoTpuM (yHKIHIO 

P—4 


f= J] 1+), s=etut. 


p=1 (1) P 


* ByneT mpeqiosaraTeca, yTo mpocToe yuc0 J HeEKpUTHYECKOEe. 


JAH, rt. 95, Ne 6 1145 


H3 coornomenus (cm. (°)) 
Tzev=T-=)", fg =i—i, 
ne id P 


cupasenauBoro jaa L-pyukuun JIupuxse (*) (y— xapakreppl (mod /)) 


BbITEKAeT 1 \e\ it 
141 d nes ca | 
ro (ee) aPC BN 


Orciona MO NpHHwNy avaMTHYeCKOTO MpOMOWKeHMA CeMyeT, ITE 
dyuKuun f(s) peryrapHa ze Bcel MIOCKOCTH, KpoMe TOUKH S=1, KOTO 
pad ecTb moutoc nopaaKa 1+ 1. 

3. B nomoce #/,<o)<cCo< 1 cupaBeauuBa OleHKa 


elo gare “ 


Tloxa3aTesibCTBO BbITeKaeT U3 (1), CCM TOJbKO BOCHOMb30BaTbCA Oe 
Kou L(s, x7) B KHure TuTumapuia (*) (reopema 11, crp. 29). H3 oe clehyet 
a+ico 


uTO HMHTerpad = \ ea ds CXOMMTCA Upu a= 1— pz +8, e> 
4. PaccmMoTpuM eepe 
mse ne as ( 
rae  — yerpipexyrombuuk (a—iT, 2—iT, 2+iT, a+iT), a=1— on 


Ha xoutype I nojqunterpasbHad (byHKIMA He UMeeT Cope eas KPpOM 
BHYTpeHHeH TOUKH S= 1] —nowmoca nopsyKa 7+ 1. Herpyazno seruucant 
BbIveT 9STOH PyHKWHH B TOUKe S=— 1. CocTraBuM pa3zOKeHuA 


= ar aT c_y Cy ; 1 0} 
DO) SS pear Wee Spans Gand SEiCye C1 (s — ) (Cl J 


1 1 3 7 


4 2 
x81 — e(s—) lex } “TAS -5 is eae RS Ne 
ea isto) J 


Orciona JI€TKO BUMCTb, UTO BbIVeT 


s—1 
sist * ct muHorowsen f,(3 
crenenu / OTHOCUTebHO y = lg x: 


Res ppt? = fille 2. 


Tipu 7->oo unterpamt ua orpesKax (a —iT, 2—iT), (2+iT7,' até 


crpematca K 0. CueqoBarerbuo, mo reopeme Kom waxonum us (3) ip} 
T— 00 


2+-ico a+ico | 
i cn . f(s | 


a—10o 


9 | 
eg mare ash 


* Siecb Mpeqnosaraerca raaBHoe 3Hayenne lg x. 
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9. PynKuna f(s) MoxeT ObITb NpeAcTaBsena B copMe 


ioe) 


I 
f= 2, 
n=1 i 
(Sie eC JH (= aey hie == | 
I(n) =} 6 PiP2--- Py» Pp= 1); (5) 
CCIM N=- PyPo... P,,. 
Baenem pyHkKuuu 
Ci (x) = 2 I(n), OF (x) == \¢ (uw) du. 
nor 
OxuyeBu Ho, ; 
91 (x) ay 
rages (1 = =) 1(n). (6) 


now 


_ Harerpan caepa B (4) a6comoTHo cxogntca u, KpoMe Toro, upu o = 2 
PaBHOMepHO CXOUTCA pA (5); TOITOMy 


2+ i100 Q-Lico 


| Bis aC ny es Cars t (x /n)s 
Deel \ Senge Oe Om an \ <@aees 
2—i00 n—-1 2-i 
aM (cm. (¢), Teopema B, crp. 43) 
| 2+i00 
2—ico Nor 


ee cipapa (4) ecTb BetuuMHa nopaaKa O(x!**), nosTomy u3 


§ n 
) 
4), (6), (7) caenyer 


BO) = sfilexy4 lx wt), 20. (8) 


TIpoussona o6pmnpit nepexog (cm. (*), crp. 83) or onenKxu (8) naa 
p(x) K omeHKe ee npousBoqHOH o(x), HaxOquM 


9 (x) = xf2(Ig x) + O Ae) (9) 


sme fo(y)— Tak2xxKe MHoro4unen crenenn L. 
 Tipucoequusa K acumnToTuyecKon oueHKe (9) acummToTuyecKylo dop- 
mysty, (*) 
u 
ee te 
ree (i) evo (frees) 
n<r 
IPHXOMM K YTBEPKLeHHI0 se 


MatemMaTuyeCKuH WHCTUTYT Tloctynuao 
um. B. A. CreksoBa 24 1 1954 
AkagemMuu Hayk CCCP 


LIMUTHPOBAHHASA JIMTEPATYPA 


1A. WUuram, Pacnpegenenne mpoctbix uncer, 1936. *# H.T. Wy xaxos, Bre- 
enue Bp teopuio L-pynKuui upuxse, 1947. * E. K. Turumapt, Jiseta-pyHkuun 
dumana, 1947. 465. Ypa36aes, Mas. AH Kasaxcx.CCP, cep. MaTeM. MEeX., B. 5 
1951). ®°T. Xacce, Jlekuuu mo Teopun 4Nced, 1953, cTp. 260. 
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Hloxrnage Axagemunu Hayx CCCP 
1954. Tom XCV, Ne 6 


MATEMATHKA 


A. H. ®ET 


OBOBULEHWE TEOPEMbI JIKOCTEPHUKA — LUHAPEJIbMAHA 
O MOKPbITASX CHEP HM HEKOTOPbIX CBAS3AHHbIX C HEH TEOPEM 


(IIpedcmaszeno akademuxom I]. C. Anekcandpossim 23 IT 1954) 


Henasuo HM. H. Topzon (*) nocrasua pompoc, ocraerca sam cnpapeg- 
JMBOM U3BecTHad Teopema JlioctepHuKka — lJHupeabMaHa oO MNOKpbiTuAX 
cccbep (*), ecm B HeH 3aMeHNTh OTpaxKeHHe OTHOCHTeAbHO WeNTpa c*epyl 
IPOW3BOJbHEIM HHBOJIIOUMOHHEIM OTOOpaxKeHueM ccbeppl B ce6s. Tlomoxu- 
T€JbHbIM OTBET Ha 9TOT BOMpOC MaeTcA cmeylouleH Teopemoli, mpemcras- 
JmiouleH, KaK H@M Ka2KeTCA, HHTepec elle H B TOM OTHOIMeHHM, YTO ee 
POpMyMpoBKa — 4YuCTO TOMOMOrMuYecKaA (B TO BpeMA Kak IWeHTpasbHaA 
CHMMeTpHA — HE TONMOMOTMYeCKaA onepalus). 

Teopema 1. /Zycme S” ecms n-mepxHasx cepa; *— Henpepsisnoe 

omoOpasmcenue S" 6 ce6x, Keadpam KOomopozo ecmb mozcdecmeenKoe 
omobpascenue S", U={Fy, Fy,...,Fri1} — nokpomue S”", cocmosnwee u3 
n+1 sauknymox mHoocecms. Toeda no Kpaitneit mepe oOHO u3 mHO- 
acecms Fi nokpoimus & nepeceKkaemcsx co ceoum OOpa3s0m npu omobpa- 
ncenun >. 
- Jlockoapxy Teopema | ovepugna B cayyae, Kora > umeeT HeNOABUXK- 
‘HYIO TOUKY, MOMKHO CUHTATb, UTO Y—TromMeoMOpu3M Oe3 HeNOABYKHEIX 
Touex. OtToxjecTBaenue  ToueK a, $(a) (a@€S") npespamaer S” 8 rono- 
moruyeckoe mHoroo6pasue II", a map T”*', umerommmli S” cpoet rpanu- 
eli, —B TOMOMorMuecKoe mHoroo6pa3sue IL"**. HeuspecTruo, tTpuanryan- 
pyemyr wm II” u Tl"; peneacrBue 9TOTO MpHXOZUTCA NOAb30BaTHCA 
B OKa3saTebcTBe TeOpHeH YToMOMOrHH B KOMNAKTaX, MOCTpOeHHOH 
I]. C. AnexcaHapoBbm. ; 

Jaa KpaTKOCTH MbI pacCCMOTpHM 3/€Cb TOJbKO Cyyah HeMpepbIBHO 
aupepenuupyemoro romeomopdusma %, xorga Il", iS MOryT OBITS 
TpWaHry AMpoOBaHyl. : 

OnpezemumM caenyroulyio nedopmanuiw Dy; (O<t<1) chepp S” na 
ce6e. 

—> 
Ilyctb a@€S", O—uextp S", Qeb;— BeKTOP, NapadeAbubli u OMMHAa- 


id 
KOBO HalpaBuenubli c ad(a), AexKalui B nmocKocTu Oat(a) mo Ty xe 


> 
cropony or O, uro u a9(a), uw oTcTOAIMMA oT O Ha paccTOAHMe, OTHOCA- 
———_> 


> 
weeca K paccrosHui or O go ad(a) kak 1—f x 1 (ecau ad(a) — aua- 
metp S”, ro mpu scex t, O<¢<1, monaraem as=a, b;=%(a)). 
Onpenzeaum D; dopmysamu D;(a) = a, Dz(9(a)) = by. JlerKo Busters, 
yro D;—nenpeppipuan mecbopmauna S” na ce6e; crenenb Dy; papua | u 
D,(S") = S". Oro6paxenue D, nepesogut TouKu a, 9(@) B paige 
14 


n 
HO MpOTHBONOJOxXHbIe TOUKU a’, t(a’) cheppl S’, raze <= — oTOOpaxeHHu 
OTHOCHTebHO WeHTpa O. Oro6paxenue D, nopoxqaeT, CACMOBATeAbHO, 


n | 
HenpeppiBHoe OTOOpaxenne II” B mpoeKTHBHOe MpOcTpaHCcTBO P”,. Oro6pa- 
Kaa pamuycr! Oa munettuo na OD, (a) (a€S"), nonyyaer oTo6paxenu 
D, wapa T" wa ce6a, nopoxqawmee oTOOpaxenve f TOMOTOrH4eCKOrO 


: n+1 n 
muoroo6pa3sua IL"*' Bp npoexruBnoe mpoctpancrso P"". Ha IL” oroopa 
enue f coBmagaeT c paHee onpeszemenHbim oTOOpaxennem. 13 Toro, uTo 


crenenb D, ua S” papua 1, merKo culeayeT, 4TO HHAYWMpyembli f romo 
Mopousm  rpynn Berru) A’(I"**) wp A’(P"™) mnepesogur Oa3sucubtit 
A-knace 2"*} 6 A"**(II"+4) p 6asucnpiit A-kaacc uv‘! € A" (P**): 


(201) = yt, (1) 


O6osHauum uepes V1! Oa3HCHbIft OHOMepHHIH V-UMKI Re 


a 1 7n+1 
“’ — conpaxennbiii 4 romomopdusm V-Koupua P"** B Y-Koapno Ti"*. 
[lo.102#xuM 


VS 2) 0 meV) ae 

Torga OyneT 
VAs a at (V"*), 
uM, corsacuo (1), 


Zatti , yntl EL in” (Vor ya es Vette) ‘= Ae ete es a 7 


Urax, Z"*! x0 wa Ti"*!; snauut, qauna Il"*? we menpme n+ 1, or- 
Vv 
Kyla BbITeKaerT: : 
Teopema 2. Kamezopus It"*' pasna n+ 2. 
AnaJOrM4HO WOKa3biBaeTCA CeLyloulad Teopema: | 
Teopema 3. Kamezopus Il" pasna n+ 1. | 
Teopempl 2 u 3 aBuamioTcA OOOOM[EHHAMM UM3BeECTHOK Teopembl JltocTep- 
Huka — LJHupertbmMana O KaTeropuu NpOeKTHBHOTO MpocTpaHcTsBa. 
Ilyctb Temepb, BompeKu yTBep2xXTeHHIO TeOpembI 1, uMeeTCA TAaKOEe 


n+1 

noxpbitue S"= U F;, uro nu ofno F; ne coxepxut Napbl ToueK a, O(a). 
pail) 

Torga ua F; oroOpaxenue  romMeoMopdHo, uw cCyllecTByeT OTOOpaxKeHue 


v; MHOxKeCTBA Fi = (Fi) na F;, o6parnoe » (@=—1,2,...,n+1). Tar 
Kak Ha S” F; romoromuo uywio, to F; romoromno nyo ua IL”. [pucoe- 
auuaa K F; pce paguycpt Oa, aaa KoTopprx a€Fj, nomyyaem 3aMKHYTOe 
n 
MHOXKecTBO YM; ACHO, UTO ‘ ®, = 1 Mu uTO Kaxz0e ®; romMoTONHO 
i=1 
nyo na Il"*?, Ho 9To wecopmectumo c Teopemo 2, uem tTeopema 1 
moka3auna. 
Cnenyromjaa Teopema O60OmlaeT H3BecTHYIO Teopemy Bopcyxa (°). 
Teopema 4. /ycms na (n+ 1)-mepHom wape T"*' c epanuyei S" 
3adaKo HenpepoleHoe BeKmopHoe none © Ges HYAeGHLX BeKmoOpos Ha S" | 
ydosremsopstiowee ycAosuw. 6 morkax a, (a) (AE S") bexmopu noas 


® nanpasrzenh HeoduxnaKkoso. Toeda 6 wape T"** noaze © umeem nyre- 
Bole 6eKmopel. 
Ecau JonycTuTb, 4TO TeOpeMa HeBepHa, TO MOXHO (cp. (4), cTp. 162) 


n+l 
nocrpout Ha 7”"*' wenpeppiBune pyHKuuu 9,,..., Ppt, 93 OOmero HyA 
uM Takue, 4TO 


9, (9(a)) = — 9, (a) (= 1a ee eco ed Glow), (2) 
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n-+-1 Ps 
Ilyctp Ty" —(n+ 1)-mepuprit map; oroxmectBup mopepxuoctu 7 "t! 


 Ty**, nomyaum (n+ 1)-mepnyio ccepy S"*. Ilyctb y%—romeomop- 

pusm S”, OcTaBmIOMMi Ha Mecre TouKu S", nepesogsmui T"t?\ S$” 
i oly Se Poe Se 

Beegem na T"** cnoaspupie KoopAuHaTEY p(p,a), re a ects ToOUKa 


iepeceyenun paguyca Op c S",ap= On (p= a). 


_ Onpenxemmm ua Bees oTo6paxenne %, nosarasn 9 (0, a) = (0, 9 (a)) 
*(0) =0. 
Pacnpocrpanum 9 Ha Bcw S”™, nonaraa 


3(p)=y3(p), ecm pe TT", 


9(p) = 9y(p), ecan pe TR 


} ECTb HHBOJIOMMOHHBI romMeomopdu3m S"** 6e3 HENOABWKHEIX TOUeK. 
, n+1 

Tlomaran gaa a€ TY 9;(@)=—¢,(9(@)), Mbr pacnpoctpansem Q; 
= n+l es 
j=1,...,2+1) na S"™ ¢ coxpanennem cpoflictaa (@ay, 
Ilyctb tenepp O; (¢=1,...,%-+1)—muoxectso tex p€S"*", ans 
<OTOPBIX HeKOTOPAaH 9; (p) >a (a >0); ©,,, —MHOxECTBO TeX pes 
IMA KOTOPHIX BCe 9, (p)<a (f=1,...,a+1). Tak kak °; yoBuae- 
rpopsoT (2) H He HMeIOT OOMMX Hye, pu MocTaTOuHO Maubix a >0 
toKppitve D,,...,@n42 TaKOBO, YTO HH OHO OD; He cOMepxUT Nap TO- 
jek p, (p). Ho 9370 npoTuBopesuT Teopeme | (rae Hao B3aATH N+ 1 
3MecTO 7). 
_ Hs3 reopempr 4 caenyet, uro «3amaua A» M. A. Kpacnoceapcxoro ((*), 
2Tp. 163) uMeeT MO10%#KUMTeMbHOe peuleHue B Cayyuae, Korma OMepatop L 
AHBOJIIOWMOHHBIH. 
Haxkoneul, MbI oOo0OnHM elle Apyry!o Teopemy Bopcyka: 


Teopema 5. Jlycme f—xenpepwsnoe omobpascenue cohepu S" 
B eBKAUd0BO Npocmpancmseo E”". Cywecmeyem no Kpaiineit mepe odna 
mouxa a€S”" maxasn, 4mo f(a) =f (9(a)). 


Tlonycrum, uro yrBepxxjeHue Teopembl HeBepHo. Bpegzem B E” pexap- 
TOBbI KoopmunaTH x1,..., x"; 3amaHMe oTOOpaxenuA f paBHOCHJIbHO 3aa- 


HuIO 1 cbyHKuuli x;= 0;(@) Ha S” vTaKux, TO HH Jaa Kako TOUKH 
a€S”" we BbIMOMHeHE! BCe paBenctBa ¢,(a)=¢,(%(@)). Mponosxum 
pyHKWMM 9, Ha BeCb map T"tL CE” ymewoumit S” cpoel rpanuuel, 
A Ope eMM Ha T"*! yenpepbiBHoe BEKTOPHOe Mose, COMOcTAaBAA KarkK- 
moh touxe a€T"** pextop c npoekuuamu 9,(a),...,9, (a), 1. Tonyuen- 
HO€ BEKTOPHOe Oe yOBMeTBOpAeT yCOBHAM Teopembl 4, HO HE uMMeeT 
ayneli B T"**, uro HeEBO3MOXHO. 

Moryt ObiTb oO606mleHbI HM HeKOTOpble Apyrue TeOpeMbI u3 Kpyra 
30NPOCOB, CBA3aHHBIX c Teopemoi |. 


lloctynHs0 
21 XII 1953 


LIMTMPOBAHHAA JIMNTEPATYPA 


mou, Yon. matem. wayk, 8, B. 5, 151 (1953). ? JI. A. JItoctep- 
: WuupeabMan, Tomonoruyeckne MeTObI B BapMaIMOHHDIX 3aayax, Mie 
930. 3K. Borsuk, Fund. Math., 20 (1953). 4M. A. Kpacnoceabpcknih, 
Yom. ‘MaTeM. Hayk, 6, B. 5, 162 (1951). 
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Hoxaagn Akagemun Hayx CCCP 
1954. Tom XCV, N 6 


MATEMATHKA 


C. B. ABJIOHCKHU 


O ®YHKUWHOHAJIBHOM NOJIHOTE 
B TPEXSHAYHOM HCUNCJIEHUU 


(ITpedcraenzexo akademuxom M. B. Keadouuem 29 I 1954) 


B anmre6pe s0ruku u3yualoTca (byHKIMH, ONpeeeHHbIe Ha MHOMKECTBE H3 
MByX SJIEMCHTOB HM IIPHHHMarollve 3Ha4eHHA Ha 3TOM Ke MHOXKecTBe. OFHUM 
13 BaXKHeHIUUX BOMPOCOB aJIreOpbl JIOTHKM ABJIAeTCA BOMPOC 0 BO3MOxXKHOCTH 
PBeeHHA H3YYeCHMA CJIOKHEIX PYHKUNH K USYYCHHIO CTaHapTHbIX «3JIeMeH- 
[fapHbIxX» PyHKUMH, T. €. O BOSMOXKHOCTH MpeRCTaBJIeEHHA CJIOMKHbIX yHKuuli 
TOCPeACTBOM CyMepnosuyM (B3ATHe KOHeUHOe unCIO pas *yHKMH OT (PyHK- 
Jui H 3aMeH Me€peCMCHHbIX) «2JIEMCHTAPHBIX» PyHKUUH. 

B pa6ote (!) Ilocr paccmaTpuBaer 3aMKHYTbIe OTHOCHTeIbHO IpPHMeHeHHA 

epallwu CyNepnosHuun Klaccbl PyHKUM WM MOMYTHO BbIACHAeT, KAKMM HeEOO- 
OJMMbIM HM JOCTATOUHbIM YCJIOBHAM JLOJIXKHA YOBJIETBOpATb CHCTeMa (PyHK- 
IM asireOpbl JIOPMKU, UTOOHI U3 Hee MOXKHO ObWIO NOMYIMTh WOOy!IO PYHKIMIO" 
aipeOpbl JIOrHKU (mpoOsemMa momHOTH). He 3Haa pa6ots Ilocra, aprop (?) 
IOLWYHI U3 Dpyrux cooOpaxkenul pellieHHe ITOH MpOOeMbI. 
' Tloqo6uplii kpyr 3amau BOSHUKaeT WIA PYHKUMU, OMpeeeHHbIX Ha MHO- 
SKeCTBe U3 k 3JIEMeCHTOB UM IIPHHHMAaIOlUIMX 3HaYeCHHUA Ha 9TOM Xe MHOKECTBE. 
3necb cllelyeT OTMeTHTh pesysbTaTHI A. B. KysHemopa, coo6uleHHble aBTopy 
6e3 MOKa3aTeJIbCTBa, KOTOPbie COCTOAT B TOM, YTO M3 BCAKOM MOJIHOW CHCTe- 
MbI (YHKUM MOXHO BbIACIHTb MOJHY!O CHCTeMy, HO COCTOSILyIO U3 KOHeY- 
HOrO “Mca (byHKUM, a TakxKe, 4TO CyULECTByeT aJITOPHTM, MO3BOJIAIOWAM 
yCTaHOBUTb, MOJIHa WIM He NOHa WaHHad cucTeMa (PyHKUMH. 

B wactosujei 3aMeTKe COOOMAIOTCA HEKOTOPbIe Pe3ybTAaTbl, OTHOCH- 
UIMeCA K UWONHOTe k-3HaYHOTO HCUMCJICHHA, B YACTHOCTH JaeTCA pelllenue 
sTOTO BONpoOca AIA TPeX3HA4YHOTO UCUMCJEeHHA. . 

Jlaa dopmMysupoBKu pesybTaTa BBeweM pA onpeszemenuit u 000- 


3HaueHun. 


Ilyctb P, o603Ha4aeT COBOKYMHOCTb BCeX gM ue Dil Kies 
apryMeHTbI KOTOPHIX OMpeeJeHbI Ha MHOMKECTBE B= (ON, oes el ee 
Rk Rk : ‘ 
Mecux, uTO /D(a,, a,...,%)EL, worga wEL = 1, 2,..., 7). 
Byem cuntatTb, uTo BMecTe c yuHKiwet D(x, X,...,Xn) 3aaHbl 


pce (yHKIMU, KOTOPble MOyuaroTca u3 WawHOK NyTeM oOOaBeHMA MAK 
ee sousanus JOOOTO KOHEYHOFO YMCA (UKTHBHDIX TepeMeHHBIX, T. e. 


T€p€MeHHHIX, OT KOTOPbIX (PYHKWMA He 3aBMCHT CYMWLeECTBEHHEIM OOpasoM. 
Tloapsysacb WHAyKuMeH, MaquM Caefyomjee onpemenenue cynepno3su- 


Wuu cucTreMbl PyHKuUMK 


®, (X11, oe) se 9 Xin,)s a) ®, (Xs1, eee y Xsng). (*) 


Onpenenaeuue. Cynepnosuiuet bynKuuh cucTeMbl (*) HasbIBaeTCs: 
a) mo6ad yHKUMA, KOTOpad NOMyyaeTcH u3 PYHKUMM CHCTEMBI (#) 


MyTeM 34MeHbI NepeMeHHEIX; 
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6) ecam yxKe onpesereno, uTO yHKWHU 


Doe, 0, 007), Ole a es le) Oe cee ee 


ABAMIOTCA CyHepMo3sHyMaMU CyHKUHi cucTeMbI (*), TO m0Oadt PyHKuAA, 
KOTOpad MOyyaeTcd NyTeM 3aMeHbI NepeMeHHbIX U3 PyHKWMH 
v—1 y—1 y—1 y—1 a! yS1 v1 
cc) [wi (xia Ristene > Xi m dre Wi (xipty ++» Xipms, it 
y—1 y—1 y—1 —__ mr-1 y—1 y—1 ee | 

rae Oe (xia re , Xim;,) 100 = Qj, (xia eam Xiym;,) IM00 = Xp. 

Onpenxeaenne. Kaacc dynxuuit u3 Pp HaspiBaetca (cbyHKUMOHaTbHO) 
3aMKHYTHIM, ECM BMeCTe CO BCAKOM cucTemoH MyHKunH (Vy, Vie,-- 
+ Siny+ +> Ps(Vsr, Yse.+-+ Sens) STOMY Kaaccy NMpuHayrexuT u m100ax 
ux Cylepno3ulua. 

Onpeneneunune. Cucrema cdyHkuni u3 P, Ha3sbiBaeTcA NOAHOK 
(sp P,), ecam Kaxkgaa dyHKuua u3 P, aBAeTCH Cynepnosuunel yHKuun 
3TOMU CHCTEMBI. 

Onpenenteunne. Dynxnna O(x,, X,...,Xn)€ Pp HaspiBaeTCA AMHEM- 
HOW, CCM MMEeT MECTO MpeAcTaBseHHe 


Ol, Kore es ea Oo + Gide on rn MONK, 116 a; € E* 
(MEE Ya WRG ROPE ae 


k e o 
Ilycrp L* o603HauaeT MHOMKECTBO BCEX AMHEMHbIX PyHKUM U3 Pp. 
Onpenxenenune. Dyuxuna D(x, Xy,...,Xn)€ P, Ha3biBaeTCA CaMO- 
JLBOHCTBEHHOM OTHOCHTebHO S(x), rae S(x)—nog_cTaHoBKa k ycew MHO- 


k 
oKecTBa E”, eCW UME€CT MECTO TO# 1ECTBO 


D(X, Meee een a= Ss (DCS CX huh hol ona Sone 


‘ Rk G 
O6osHayum uepes Ss(x) MHOMKECTBO BCEX CAMOJBOLMCTBEHHBIX OTHOCH- 
TeIbHO S(X) dyHKunn u3 Pp. Ilyctb <i — OTHOMeHHe NOPALKa BO MHOKE- 
sk 
cre, AK, 


Onpenxeseuune. Dynxuna D(x, Xo,...,Xn)€ Py HagbiBaeTCA MOHO- 
TOHHOH OTHOCHTCIbHO <i, ecu D(a,, a,...,%n) <:O(8,, Bo... ,Bn), 
KOTMa Om ~<ibm (m= 1, 2,...,7). Ni: 


R 
O6o3Hauum uepes M; MHOMKeCTBO BCEX MOHOTOHHBIX OTHOCHTEIbHO <; 
dyHKuun us Pp. 


Tycts BX =F, +£,, Ey Ey =N (mycToe MHOxKeCTBO) MH Ss — 4uCIO 
3JIEMEHTOB MHOKecTBA £;. 

Onpegeaenue. Byzem ropoputs, uto dyuKuuda O(x,, xX2,..., Xp) 
uz P, upunanaexut MHoxecTBy Ts, 5,eCIM, KakoBa Obl uu ObINa cucTeMa 
TOAMHOXKecTB MHOxecTBA E* G,, Go,..., Gna, KaxK Oe u3 KOTOPbIX COCTOHT 


POBHO M3 S$ 9JIEMeHTOB, HaiizqeTcH nomMHOxecTBO GCE", cocrosmee 
TaKMEe H3 S 3JEMEHTOB, Tak, YTO Kora 4 €£)+G,, a€E,+G,... 
we 5 Op By Gay © (4p, Gyi Lok HG 


Hyers FY = Fit Fh | 4; (s>2), rae muoxectBa £; nonapHo 
He mepeceKaroTcs. 


Onpeazeuaeunne. Bynem ropoputs, ato dpynxuna O(x,, X2,..., Xp} 

h 
u3 Pp IpMHasexuT MHO*KeCTBY UE, Fy Es: CCIM, KakOBa Obl HU ObIVNA 
cHCTeMa NOMMHOKeCTB  MHOMxecTBa E”™ Ey. Eas ested tke) sae 


@=1, 2,... ,n), Hamerca Takoe MHoxKecTBO E;, uTo Korfa a, €E,, 
CEE, aie es Noi aes P (a,, Ons .6 an) © By, 
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| JlerkO BUAeTb, YTO MOCTPOeHHbe Kacch (byHKMMii — 3amKHyTHIe. Bpe- 
}€M BCHOMOraTeJbHbIe OOO3HaNeHHA: <, MAA COOTHOMeHMA TOpARKa 
t<.i1<,2; <, aaa cootHomenua nopanKa 1 <,2~<,0 u <5 [MA COOT- 
oweHHaA NopanKa 2<;0 <,1. Monoxume;; = {, /}, e; = {i}. 

_ Teopema. Jn mozo umo6u cucmema gynxyuit u3 P, 

1 fis X1a,-+ Xin); D.(Xo1, Xo2,--- X2n,)s nieys DalXgr, eXsopeee', Xsng)s tee 
{lla NOAHOU, HEOOXOOUMO U DOCMAaMO4LHO, 4MOD6EI OHA HE COdEPIHCANACS 
CAUKOM Hit 8 OOHOM us cAedywuyux KAaccos: L*®, M3, M3, M3, S11, 
v2, eae (pore a be 0» : Os 2 0 Te 0 ie. he : : i \ 
3. H3 ecaKol noanoi cucmens yHk iil (aa PB. OCHO TEODOR 
a Yui (U3 P;) moocHOo BoLOpamb 
WoHe4Hyio0 cucmeMY PyHKYUl, CocmosuyIo Ke Gonee uem u3 18 PynKyut 
|) makoce novnyw. 

_JloxasatTebcTBO TeOpeMbl OnMpaeTcH Ha MOHATHE TroMOMOpdu3sMa U 
F3OMOpQu3Ma AIA CHCTeM (yHKUMi HU OCHOBHYIO JIeMMy. 

| Byem ropoputp, uTo cuctema § dyuKunii f romomopduo oro6paxena 
ia cuctemy O& dyHKuul g, Korfqa BHIMOTHeHH! WBa ycoBus: 1) KaxK On 


DYHKmMH f(%1,.--,Xn)€B coorBerctByer Ofna u TOKO OHA cbyHKUMA 
vO. -» Yn)€Q (3aBucaulad OT Toro »%Ke 4NCa NepeMeHHIX); 2) ecau 
MIIMAM f(X1,...,Xn), fy (Xu, «- Xni)y-- +o fn(Xn--> »Xnig) 43 % Coor- 


BETCTBYIOT H3 CHCTeMBI LY *yHKuMM £(Yy,.--, Hn), L1\Viy--- Mi, ---> 
vm;---.Yni,), upusem f(fy,-.-,f€%, To ynKkunu—f(f,,...,fn) 


POOTBeTCTBYeT NpHHalexalad cucteme O dynKuuad £(Ly,.--5 Ln). 

_ Ecau cuctema $$ oro6paxkena ua cuctemy © Tak, 4TO HMeeT MECTO 
{/;OMOMOp@u3M B OOe CTOPOHE!, TO cucTeMbI % uO HasblBaloTca M3OMOPMHEIMH. 
| Jlemma. [Tycmo ®(x,, X2,..., Xn) € Pr(k > 3) cymecmsexHo 3asucum 
o2ee 4eM OM OOHO2O nepemMexHO2O U npunumaem L>3 sHaueHnU, mo- 
tda Halidymca makue nodmxHoscecmsa G; (i= 1, 2,...,n) mHOoCecCmBA 


Er, cocmosiuue Kancd0e He OONEE 4EM U3 OBVX INE MEHMOG, 4MO Ha HabOpAax 
& Ms,-.-5 An}, 20€ EG, (G=1, 2,..., 1), B(%y, X2,..., Xn) NpUNUmaem 
}10 Kpatinei mepe 3 3Hauenus *. 

| Teopema Ky3HemoBa, 0 KOTOpOH TOBOpHOCh B Hayase 34METKU, MOKECT 
DbITb NOyueHa, ONMpadcb Ha HeKOTOpHle ugeu Ilocta uv cPopMyIMpOBaH- 
able BbIMIe JeMMy MW TroMoMopdu3M (byHKuui. OnaKo, Kak COOOMMJ 
| <ysHenop, 3TOT pe3syJbTAT JerKO MOJyyaeTcaA U3 CyWlecTBOBaHUA PyHKUMH 
iruna Uleddepa Bp Px. TlomHaa nowcuctrema dyHkKuMu, NosyyaeMaaA TIpu 
HeMOCPeCTBEHHOM IIpHMeHeHHU Teopempl Ky3Hemopa, ye Mia R=3 
AMECT MOULHOCTh, BOOOMe TOBOPA, 3HaUMTebHO OOsburyio, yem 18, 4, 
ireM OOmee, YEM MOILHOCTh MHHHMAJIbHOK MOJHOM MOACHCTeMBI. 


\ 


MaremaTHyeckHi MHCTHTYT TloctynH10 
um. B. A, CrexaoBa 28 1 1954 
Akanemuu Hayx CCCP 


LMTHPOBAHHAA JIATEPATYPA 


1E.L. Post, The Two-Valued Iterative Systems of Mathematical Logic, Prince- 
‘on — London, 1941. 2 C. B. d6a0ncKkuit, Matem. cOopu., 30 (72), 2, 329 (1952). 
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Hoxaagn Arkagemun Hayrx CCCP 
1954. Tom XCV, Ne 6 


ACTPOHOMH9 


C. b. MHKEJIbBHEP 


UCCJIEMOBAHHE BOJOKHMCTbIX TYMAHHOCTEM 
(ITpedcmasazeno axademuxom I. A. Waiinom 15 II 1954) 


IIpu nomolu weOyapHoro cieKTporpada (onucanwe u MeToquKy 06- 
padoTKu cM. (')) NOTYYeHHI CHEKTPEI BOJIOKHUCTHIX TYMAHHOCTEel B CO3Be3- 
uu JieGenb. OTHOCHTeIbHbIe HHTCHCMBHOCTH OCHOBHBIX JIMHUM RaHbl B 
(a0n. 1. JIua cnekTpa xapakTepHa HM3Kaa CTeNeHb HOHM3AIIMM B COUeTAHHH 
| CPaBHUTeIbHO OObUIOM OTHOCMTCIbHOM MHTCHCMBHOCTbIO 3allpelleHHbIX 
(mHuu. ITa OcOOeCHHOCTH COMMKAeT BOJOKHUCTYIO TYMAHHOCTS C BOJIOKHAaMU 
Kpa6opuzHOoh TymMaHHocTy (*). Lem pa6otTsl — paccmMoTpeTb KOJIMYeECTBEHHO 
unotesy Ooprta (3), cormacHoO KOTOpOl cBeyeHHe 9ITHX TYMAHHOCTeH BO3- 
py aeTca IpM pacupocTpaneHuu B Me#X3Be3THOM Tase yapHoH BOVHBI, 
SEI3BaHHOM JBY2XKeHHEM OOOJIOUKM CBeEPXHOBOH, BCHBIXHYBINUeH HeCKOMbKO 
SCCATKOB THICAY eT Ha3as. 

Hsmenenue cocTosHMA rasa pu aquaOaTuuecKoM Tepeceyenuu dpouta 
JOHEI XOPOMIO H3y4eHO (*,°). CumbHad yapHaad BOJHa yBeMUMBAeT IVIOT- 
LOCTb OJHOATOMHOTO M@X3Be30HOrO raza B 4 pasa, Temuepatypa TJ cxxaToro 
lasa ONpeeAeTCA PaBeHCTBOM P 

3/0 kT ="/g my", (1) 


Ke U—CKOPOCTb C#KaTOTO 1a3a OTHOCHTeEbHO MeHK3BE3THOH CpeJH. 
TKopocTh pouta B TOM #xe cucTeme orcyueTa V = 4/, uv. Ecam ra3 yacTHYHO 
(OHU30BaH, TO BBICOKyIO TeMMepaTypy MPH UpOXOMMeHHM YTapHOU BOVIHEI 
puooperyT cHauala THIKeNbIe YaCTHIbl, TAK KaK CKOPOCTb HalpaBJICHHOrO 
[[BYOQKeHHA B BOJIHe Mala CpaBHUTeJbHO C TeMMOBbIMM CKOPOCTAMM 9JICK- 
“pouos. Tlocmequuve nomyuaior 3HeEPruio OT CTOAKHOBeHHH C aTOMaMH 
4OHAMH, IPHueM B3aMMOeCTBHe C HOHAMM 3HaYMTebHO 9PPeKTuBHee. 
Paccunranuyio Ha 1 von u | 9TeKTPOH BemMUMHY 9HEprun, UpMooperaemon 
)EKTPOHAMM OT HOHOB Eje B | CeK., MO*HO OMWCHUTh, UCXOAA U3 CHpeMHErO 


IYTH pewakcalluu 2eKTDOHA B Mvia3Me (°) 
RT)? 


CM aI bi 


t 
1 


‘nme LB YCNOBHAX MexK3Be3,HOrO raza =~ 40, u us TOrO (aKTa, 4TO NyTb 
yeMAKCAIMM IEKTPOHA Cpewu MOHOB /,; B My / m pas Compute. OveBu HO, TO 
Up tie & & —3/ 
fiche = ~ nek (Ti = Te) = 107!" Nye ig *(E; = fy) (3) 
Loe Mtr 2 
IIpuo6peraeman oT MOHOB S9HEpruA pacxOAyerca WIeKTPOHAMM Ha BO3- 
XK TCHME HU HOHH3ANMIO BOMOPO a, TeMA WU APyrux 3eMeCHTOB. Suepruy, 
acXOMyeMy1o Ha BO3OyxXAeHMe HM MOHM3AUMIO BOMOPOMa, PaccunTaHHy1o 
a 1 smexrpou u | HeliTpambHbIM aTOM, MOXKHO 3amucaTb B BUA 


o(T.) = >, Frn¥an + Ziya, 


n=2 


me Fin—uncao Bo3s0yX Tenn ypOBHA 7M, a Z,— uncs0 MOHM3aMH. 
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| 


STH BeJIMUMHDI ObIIM BHIYMCIeHbI AIA pasmMuHEIx 7; B (’). Anasorus 
Hble (YHKIMM ObIM BHIUMCIeHBI HaMu Qa retua (M(7.)) u aaa O, N,_ 
(¥(7.)). Tlocuequad PyHKUMA MMeeT 3HAYEHHE IPH CPpaBHUTeJbHO HH3K 
Tremuepatypax. TlomuMo Bo30yXJeHHA H MOHMSAIMM 9HEpruA pacxoAyer 
Ha yCKopenue OOpa30BaBMIHXCH IPH MOHM3AIlMH MEC]WICHHbIX 9Je€KTPOH 
WO cpeqHeu 9HeEprHH. 

QueKTPOHHad TeMMepaTypa onpeweAeTCA ypaBHeHHeM 
3 aT, 


e 3 u 
$b = XE —(1—»)[9(Te) + 5 RZi Te] —0.2(1 —y) O(T)— 9 (TE) 
( 


3necb X mw Y — COOTBeETCTBEHHO, cTeneHb wOHM3auMH H uw He; my — KOR 
weHTpauua aromos H; oTHocuTeabHOe YHCO aTOMOB He mpuHATO paBHbll 
0,2; o6uuua O, N u S Bxraouenn B (7). Temnepatypa HOHOB u Heli 
TPaJIbHbIX ATOMOB (OJHAA KOHWCHTPalwA PaBHa Ay) UM BEJMUMHEI X H _ 
OMpeeAIOTCA ypaBHeHHAMH 


2 aT, =e 2 , r 
a aaat = — X Evo (E 
d 
iat = (1 4) Z, — 20s C 
Gy ie mele , : 
p= WZ —ICue, ( 


re C— BepoaTHOCTh PCKOMOMHAIMH Ha BCe YPOBHU IA COOTBETCTBYE 
mero uona. Cucrema (4)—(7) unterpupoBasach 4uCJIeHHO C HauaJIbHbIM 
gHaueHuamu x =0,01, y=0, coorBercrByioulumn OOsactu HI. 7%) sanaps 
jacb Kak napamerp, 7 onpeneannocb u3 (4) mp ycuOBHu, uTO smeBa 
yaCTb Malla CpaBHHT€AbHO C OCHOBHBIMM UJIeHaMH. 

[]no0THOCTh HeENOCpeACTBEHHO B pacueT HE BXOAUT U ONPe MeAeT TOME 
WKaJly BpeMeHH. 

Hurerpupopanue noKkasao, uro upu 7%? = 400000° u 7% = 450 006 


(v =~ 100 km /ceK.) X B MakKcuMyMe JlocTuraeT, COOTBETCTBeEHHO, 45 u 65% 
Honnsauua KUCOpOma MH ApyruxX 9JeMeHTOB OMpememneTca cucTeMo 
ypaBHenun 
(7) ile) 

We ahah Teer AC Loe cde = ge ae a 
Ny dt = Fh alte 2\ieh ny dt n wee n hve Beg 


n 


Ny + Ny + Ng = N, 


rae d@yuHkunu Z vu C BplMCIANIMCh WA KaxK oro aaemeuta. II pennouar: 
JOCb, UTO B HavaJIbHbI MOMCHT 3JIEMeCHTHI HAaXOAATCH B CocTOosHUAX O 
NI un SII. Pacuer noxasaa, uTo B cocrosuue OI! nepefinyt, coorBercTBeHH 
0,3 u 0,6% aromos O, uTo He cormacyercsa Cc HaGm0LeHuAMU (Hamuune [OIII] 
IIpopeyen pacuer naa 7%) = 850 000° (v = 144 xm/cex.), pesyapratet pe) 
cTaBJIeHbI Ha puc. 1. Cuayana, moka x Mado, Malo Hu B3aHMOelCTBY 
MeX Ty QJIeKTPOHAMH M WOHAMH, NosTOMy 7, cpaBHUTembHO Hu3Ka. Be 
MpOWeCchl HAYT CHayada Me€AICHHO, HO MOCTeNeCHHO YCKOPAIOTCA 0 Me{ 
pocta x, Moka He UCTOMMTcA 3amac 9sHeEpruH TAKeIbIX yvacTu. Ilocy 
9Toro TeMNepaTypa Nafaet. HYonusauua Bowopoda u Apyrux smemenT¢ 
naaeT ropa3qo MejeHHee. 

H3auyuenwe scero rasa 3a pOHTOM BOJHE onpesemserca CyMMc 
H3NY4eHHM BCEX COeB C passMYHOK TeMMepaTy poli, HOHHZaIIMeH BOLOPO) 
MU paCCMaTPHBaeMbIX IJICMEHTOB. 

C aekTHBHBIMM CeveHuAMN, aHHbIMu B (§), Oblvia BHIUMCTeHa HHTEe 
CHBHOCTh H3uyueHHA B AuHUuAX [OI], [OIL], [NIU] u [SII] npu pasauunp 
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pemllepaTypax, paccuuTaHHan wa 1 seKTpou u | arom Bogopoga, c yuerom 
‘O,epXaHHA STHX |JeMeHTOB. IlocaeqHee ObIIO MeEPeBbIYHCIEHO NO jLaH- 
(biM (°) C HOBLIMH CeyeHuamu. Ecau o603HauNTb sTy BeaAMUMHY Uepes U, 
‘O HHTCHCHBHOCTb H3J1YUCHHA BOJIHbI B JMHHU 


T= \ Unt,x + ds =(V—v) msec 0\ Ux | nude. (9) 


| Tak 2xe paccuuMTbIBaeTcaA HHTeHCuBHOCTh Ag, CKambipalolladcd U3 CO- 
PTaBJAIOULeH, BOZOY#XTaeMON CTOMKHOBCHHAMH, HW U3 PeCKOMOMHALMOHHOFO 


i; 


600; 


200 


0 pes fe eh 40. 60 60100 200 400 60010" 


Puc. 1. Pusuyeckue yCOBUA 3a PPOHTOM BOJHDI 


u3iyueHua. Ona papa B 2aHHOM cutyyae 2-10 7mysecd apr /cm?-ceK-cTe- 
‘pana, mpuuem o6e cocTaBAIOMMe NPHMepPHO paBHbI. OTHOCHTEJIbHbIC HHTCH- 
CHBHOCTH JHHHH WaHbl B Tad. |. 

Y yUTHIBAA BOSMOXKHbIE OMMOKU HaOmMOMeHUH (OCOOeHHO AA cradon He), 
re ycpeHAeTCA M3 yYYeHHe Pa3HbIX BOJIOKOH C pa3HbIM CIeKTPOM, 
WM HETOUHOCTh pacueta, corjmacue B OOMleM pHememo. IIpu HecKOmbKO 


Menbuleli 7), Kak mloKagbiBaer SREP on io 
(OMeHKa, OHO OBINO ObI JyuMIe AAA 
(BceX JMHHH. | oepeores 
| A6comoTHad MHTeHCHBHOCTD [73 

alyTem peayKuni nomyuena u3 ('°): 
Ja ~ 10 spr /cm®-cex-crepag. OT- 850 J 38000 | so 000 | 450 000 
iclowa Mysec#= 500. Koxnmeurpa- 

‘IIMA B M@EXK3BE3HbIX YTa30BbIX OO- 


7 (9) B rpay. Ha6é.0- 
L 


fakax = 20cm 3, pH cKaTHH B SII 4 Zc thed Oh) 4geherte 8 
4 pa3a KOHUeHTpayuA OymeT He- NII 4 Os) 2.9 1,34 2,8 
eae pan Me Olll 5 0,84] 1,6 1,4 4,7 
pao Oll 9 141.8 | 15,4 | 12,4 | 25 
BpemMa cxaTud, onpekemaemoe H, 1 { 1 ri 1 


)MepeMelLeHHEM (PPPOHTA Ha HECKOJb- 
KO MH CBOOOAHOrO Mpobera, B 30 pas MeHbIIe BPEMeEHH OXJaxKTeHHA, 
jompemeraemoro u3 puc. 1, MosTOMy CKaTHE AOWKHO MaJIO OTKMOHATHCA 
oT agquaOaTuyeckoro. Kpome Toro, MOKHO NWOKasaTb, YTO CBEYCHHE 3a4BUCUT 
OT NOTHOCTH Ta3sa Nepex dpoutom vf}, a He OT XapakTepa CxKaTHH, Tak 
Kak My(V—v)=n® V. Bropaa TpyaHocTb MOemM Cc OAHOM BOMHOK — 
HEOOBACHUMOCTb BOJOKHUCTOH CTPYyKTypHl. 

_ Bsegem runoresy, uro cpeyeHve BosOyKMaeTca pH Mepeceyenun AByX 
‘ymapupix Bown. Bropad BouHa BXOAMT B YACTHYHO MOHM3OBAHHbIN XOJOMHbIM 
14:59 


HM YIVIOTHCHHDI a3 WM MpOHSBOAMT BTOPMYHOe YMWOTHEHHE UM Harpesy 
Cocronuve ra3a OlMcblBaercd TeMH 2%Ke CuCcTeMaMH ypaBHeHUl (4)—(8) 
HO C APYrHMM HavaJIbHBIMH YCJIOBHAMM, OMNPeLeJACMEIMM NEPBOM BOJIHOM| 
Vurerpuposanue mposezeno aaa pasmuunbix 7{, oun caryualt (To 

= 400 000°) mpeacrapaen Ha puc. 2. Monusaltux 9eMeHTOB ONpeeaAAcE 


ge 


400:10 


300 


0 Of / 10 100 1000-10 


Puc. 2. Tlepeceyenne IByX BOJH 


¢ yueTOM JlewcTBuA OOeuX BOTH. BrluncaeHHble OTHOCHTeIbHbIe HHTCHCHB 
HOcTH jaHbI B Tada. 1. pa 7 or 400000 zo 450 000° (v = 100 xm / cex.] 


cormacue c HaOmoqeHuamMu yoBNeTBOpuTembHOe. Mutrencusnocth Hx 
I; ~ 10" nysec%, mpusem po3s6yx enue CTOJKHOBeHMAMH JaeT 4/3 MOMHOTO 
u3ayyuenua. Orcionqa tHsecd ~ 10? u my—HECKOABKO COT€H ATOMOB Ha 
1 cm’. O6sacTb cBeuveHuA ODKHA OBITh MOKAIM30BaHa BLOJIb JHHUY 
repeceyeHun dpouTos. Toma ee onpeesmseTcH BpeMeHeM 3aTYXaHHA| 
cBeyenua (¢ = 200-10" 251 us puc. 2) u papHa (V— v)t=1—2-10% cM, 
UTO OM3KO K TOWIHHeE BOJOKOH. MoxkHO IpeAIORUTh KAK TUMOTe3Y Cwe- 
‘you Mexanu3sM OOpasoBanuA epeceyennii BomH. CKopocTb BOVJIHBI 
3aBUCHT OT MJOTHOCTH rasa Nepex dpouTom (°), Kak ad HeEOLHOPOHOCTS| 
OJKHA WePOPMUPOBATb CPOHT, B Pe3sybTATe “ero IPH HEKOTOPHIX YCJO-: 
BUAX MOXKET OCYUeCTBHTBCA NepeceyeHHe COCEMHUX YUACTKOB. 

Buspowy. YapHad BoOwHa B Me#K3Be3HOM Ta3€ MOXKET BbISBaTh 
‘CBeueHHe, IO CHCKTPaIbHOMYy cCOcTaBy OM3KOe K BOJIOKHUCTHIM TYMaH- 
HocTaM. Jl 1A OObACHEHHA AOCOJIOTHOM HHTCHCUBHOCTH HY XKeH HIM HEOOLIUHO 
NOTHIN MeCK3Be3HbIM ras WIM Tepeceyenne AByX BOH. B nocaeqHeM 
Culyuae CBeTAMaAcA OOacTbh OyeT UMETh C(OPMY BOJIOKHA. 


Kppimckaad actpodu3suyeckasd o6ceppaTopua Tloctynnao 
Axkanemuu HayK CCCP 10 IT 1954 
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ie Hoxnage Arkagemuu Hayx CCCP 
1954. Tom XCV, Ne 6 


MATEMATHYECKAA ®H3HKA 


A. A. KHCEJIEB u O. A. JIA bIKEHCKAA 


O PEWEHHN JIMHEAPH3MPOBAHHbIX YPABHEHHM TOCKOro 
HECTAUWMOHAPHOrFO TEYEHUS BASKON 
HECXKAMAEMOHW XKUJKOCTU 


(IIpedcmasrzeno axademuxom B. H. CmuupxHosetm 19 II 1954) 


YkKa3aHHOMY B 3arlaBMH padOOTb! BOMpocy NOCBAINeH pA uccaen0o- 
Banu (1°) (cm. Takxe (°,”). Bo Bcex sTHX paOoTax AIA pemenna 3aqauu 
jucnobsyetca CyHWaMeHTaIbHbIM CHIHYJAPHbIA TeH3Op, pH nNmoMmMomM 
}KOTOPOTO 3afaua CBOAUTCA K UCCJICAOBAHHIO MHTerpaJbHbIX ypaBHeHHii, 
}MO0200HO TOMY KaK 8TO JesaeTCa B TeOpHu NOTeHuMata. Mb pemaem ee 
| Mp NOMOMMM pa3102%#KXeHHA MO COOCTBEHHIM 3JIEMCHTAM COOTBETCTBYIOINerO 
'3amaue muddepenuuatbHoro omepatopa. Kpome Toro, uccaeqyem noBe- 
| denue pemenua mpH t—>oo. Mccsenopanua pemenua mpu t—>oo aaa 
| BHeIIHeH 3afauM ObIIM NMpOBeeHbI JHUIb B 3aauax OOTeKaHMA Kpyra u 
|coheppl c MCTOIb3O0BaHHeM TIpPeACTaBJIeHHA PeWIeCHHA Yepes CHeMMabHbIe 
 dyuKunn (8,9). 
| Mbt paccmarpwBaem Be 3aqauH: 1) ABuxKeHMe B OAHOCBA3HOH KOHeU- 
}HoH oOmactu u 2) oOOTeKaHHe KOHeYHOH OOaCTH, CUHTaA W3BeECTHBIM 
| HavaJIbHoe pacipemeseHHe CKOPOCTeH Vy HW 3Ha¥eHHe V Ha rpanue OOacTH. 
|'Kak u3pecTHo, 23TH 3aqauH MOryT ObITb CBeAeHbI K ONpPeemeHHIO OLHOK 
(dyuKuun (x1, X>,7), yHOBeTBOpAIOMeH ypaBHEeHHIO 


it 


| Ly Ge — Ay =0 *, (1) 
| HauaJIbHOMY yc.JIOBHIO 
b| 0 = Yo (X41, X2) (2) 
: TpaHHUHbIM yCJIOBUAM 
0 

M , ait oo gre: (3) 


i 
i 
‘Bo sropol samaue TpeOyeTcaA elle «BbIpPaBHUBaHHe MOTOKA Ha %O», T. €, 
VV = (a, 6) upa r=Vx2-+ 200. Dro naksaqpipaeT Ha ) ycroBue, 
“yToObI mpu r—>co  crpemusoch K pyHKunn — bx, + ax; Huxe Oyzer 
“[eTaJIM3HPOBaHO, B KaKOM CMBICJI€ NPHHUMAeTCA 9TO NpeMebHOe 3HAYeHHeE 
‘Ha O€CKOHEUHOCTH. 

Haxoneu, 3aMeTHM, 4TO NO PyHKUMM ) MBI LOMKHEI OYAEM B Maub- 
HefimeMm opezemmTb laBseHue M3 CooTHOMeHuA gradp = AV —v; Kak 
OnHosHauHy!0 yuku (X,t). [aa sToro Haqo, 4TOOB! AAA MoOGOoro 3am- 
KHyToro KouTypa J, mexailero B Hale OOsmacTH, 


Ne ue oH iG. (4) 


rire 0/0n — gucddepenuuposanuve mo Hopman K J. 


* Mpl orpaHw4HNch 3e@Cb OHOPOAHbIM YPaBHEHHEM JIMIb Pan KpaTKOCTH H3/10- 
Kens. 


3 JAH, rt. 95, Ne 6 161 


Pemenue 3anaun (1), (2), (8) Aaa KoHeyHOM OOacTM MINeM B BUT 
pana Dypbe 


x 
} 
A 


b= cre on (¥), (5 


k=] 
Te G,—BCe COOCTBeHHEIe (PyYHKUMM ypaBHeHUA 
Mon = — hp Aon (6) 


¢ rpanvuHpimMu ycoBuamnu (3). Haxoxqenwe CHCTeEMBI PYHKIMM Op, yCTAa- 

HOBJICHHE €@ NOJHOTH, LOKa38aTeJIbCTBO HOJOMKUTEIbHOCTH BCeX Ap MPO 

BCefO NOJYYHTb, HCXOAA us 3aqauH OO OMpeseneHuH MUHAMyMa (yHK- 
WuoOHaa 

2 | 

(Ag, Ag)= (Ag)?dQ={| > 92, dO (7) 

Q Q i,j=1 | 


cpeau PyHKuui, NOMYHHeEHHEIX yCoBuAM (3) H yCJIOBHIO 


| 

ll ol? =[e, ol =| grad? ode = 1. (8) 
Q ; | 

Cuctema 9, OyeT NOjHa B npocTrpaucTBe dyHKuHu D(Q) c Hopmo? 
(8) u B upocrpanctBe A/y (byHkuuH, NOAYMHEHHEIX ycoBuaM (3), c HOP 
mow (7). JjoKa3biBpaeTcx, 4TO oOnpeyesAeMbIe H3 BAapvalMOHHOM 3aay 
(yHKUMH GO, MMeIOT BHYTPH Y nNponsBoAHbIe BCeX NOPALKOB, yAOBseF 
TBOpsAIOT ypaBHenuto (6), NpHHagexat mpocrpanctsy W3(Q) u ynosae 
TBOPAIOT YCJIOBUAM (3). 
KosdcdunveHTbl Cc, B pame (5) paBHbl 


Ch = [Yo, or], >»; BRS [Yo, ol]. 
k=1 


0 

Ecau t)€D(Q), To pan (5) mw pan, NOmyueHHEIe ero TOUTeHHEIM 
mupdepenyupopannem 0 x; HM ¢ moO0e yUCO pas, CXOMATCA PaBHoMep-; 
HO B wWnaunntpe Q’=’ x [e, T], rae ¢>0, a Q'’— mo6an BHyTpeHHas 
nogqoosacth Q. Hayanbnoe xe 3HaueHHe ) IpMHUMaeTcA «B CPeHEM)— EF 
Hopme (8). Jlanee, upu ¢ >0 pag (5) cxogutca B Hopme (7), u noToM 
cymMa ero yfopserBopsxer (3). Ecru norpe6yem, Hanpumep, uTo6nr by € Ha, 
TO pau (5) Oyner CxOAuTbCA B HOpMe (7) mpH sw60m ¢>0 (sTo rapaH4 
THpyeT PaBHOMePHY!0 CXOAMMOCTH pana B Q). 

Ycnosue (4) Oyner BHIMOJHATDCA pu t>0, TaK Kak Hama O6macTH 
Q omHocBaA3Ha H 


0=| (dy —a%yydo = (( Se M9) gs, | 


O, ?\ on on 


roe Q;— yactb Q, orpannuennaa J. Haxonen, u3 pana (5) BugqHO, uta 
mpu £—>co %->0 no xpaiineit mepe xax e~*!, Herpyano cpopmy1upo- 
BaTb TCOPEMBl CMHCTBEHHOCTH B Pa3JMYHbIX (CYHKIUMOHAIbHBIX KvlaccaXx., 
IJepexonuM KO BTOpoh samaue, sBatomelica pa Hac OCHOBHEIM 
OOBEKTOM UCCeROBaHuA. Tlorpe6yem, uTobnt yo HMesla OOOOMeHHBIe po 
M3BOHHbIC KO YETBEPTOTO NOpAAKa, KBapaTH4YHO CyMMUpyeMble B m1060FF 
KOHeuHOM YacTH @, ynoBuerBopana Obl ycaoBusam (3) u ycnoBuaM 


_ OAdy| _ OA, 
Arby S Ong) On 


Cn ao 0, \ (9) 
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“rme Cna—nocweqopaTeabHOcTS OesrpanHuHO paciMpsIOMlMXca raanKnx 
KPUBBIX, HM 4YTOOHI MHTerpasEl 


(Ago, Ao), [Ado Ado], (A*Yo, Ao) 


| Opin KOHe4HBI*. Pemenne saqaun (1), (2), (3) umem B puge b= u4+ by. 
‘Torgja aa onpemenenua “ umeem: 


Lu = Ap, (ds) 


4 yenoBua (3) u 
4 Epa 10) (2’) 


OTO pemenue u Oyzem ucKaTb B Kaacce F dpynKunit v(X,¢), o61anatouux 
CN€AYIOWMMU CBOMCTBAMH: OHH UMEIOT OOOOMICHHEIE MpOHsBOMHBIE LO 
|} BTOpOTO NopszKa, NpHyeM Camu (YHKUMH V HV; KBAAPATHYHO CyMMUpPyeMbI 
m0 Q,=Q, x [0,7], rae Q,—s06aa Koneunaa yacTp Q; Ux; , Uxix; W 
Ux, KBalpaTu4uHO CyMMupyembl No Q=Q x [0, 7]; Ha rpanune S x [0, T] 
OHH yoBseTBOpsIoT ycuoBuaM (3). HMcKomoe o6o06meHHoe pemenne 
‘(MOWKHO IpwHalwexaTb Kuaccy F, yRoBeTBOpATb ycaoButo (2’) u uHTe- 
TrpabHOMy TOXKTecTBy 


f : 
\ {[az, ®] + (Au + Ado, AD)} dt = 0 (10) 


0 


‘}aaa mooon DEF, 
MuterpasbuHoe Tox zecTBo (10) 3ameuset ypapHenue (1’). IIpu nanoxeun- 
HbIX BBIMNe OFpaHHueHHAX Ha ) C*yHKUMA U OyLeT OOMANAaTh MpOM3BOT- 
HBIMM 10 X; YETBEPTOTO NOpAAKa M MPOMSBOAHBIMU Nyx jt, KBaRPATHUHO 
cyMMupyembIMH 0 Q’, Tax uTo u3 (10) OymeT CueqoBaTb AA w cmpa- 
BEJIMBOCTb paBeHcTBa (1’). 

Meet MecTo TeopeMa e€/MHCTBEHHOCTH OOOOMeHHOrO pemenua. Jen- 
| CTBUTebHO, NOTOKUB B (10) P=aA uw ¥y=—0, noryunM 


T 
(saz lw, w] + (Au, Au)} dt =0, 
0 


OTKy a “,,==-0 u, B cuay (3), w=0. 

O6o6uleHHOe pelleHHe WH MBI HalieM Kak pec pH m— co pemenuns 
Un ypapnenua (1’), onpemernemplx B Qn =Qz X [0, T], rae Qn ect» uacte. 
©, 3axmouenHada BHyTpu Cy. Ha S uw, nogquuHeHb! ycuoBusaM (3), Ha Cp 
OHH J(OJ2XKHBI YROBJCTBOPATh YCAOBMAM 


Ou OAu 
“|, = 0, (11) 


, n — — — 
on '\Cy on 


ia nput=O0 u,=0. 
PyHKUMH Un HaliqeM B Buse pana Pypbe 


ue 4 — e—>h, nt 
n= >) brn —— Ph, 
h=1 Ryn 


* Boe 9TH ycOBUA Ha > BbINOJHAIOTCA, HallpuMep, B TOM MpakTH¥eCKH BaxKHOM 
—> 


cayyae, KOrMa Vp = Const AAA ROCTATOYHO OONbINHX FM BOIUSH S. 
3” 1163 


Tle Onn yuoBaeTBopstoT (6), (3), (11), a Brn =—(A*o. Yen). Asa Beex 
Un YCTaHaBJMBaOTCH HepaBeHCTBa 


\grad? Up dQ <= [dd (Ado, Ady) dé, 
ro) : i 


0 n 


yp 
\ \ {(Atin)® + (Auns)? + grad? une + (A? up)?} dQ dt < 
Q 


n 


E: 
<{ (Av, Abo) + [A¥o, Abo] + 2(A*Yo, A*o)} de. 
0 


= 


H3 3THX H€PaBeHCTB BbIBOAATCA HEOOXOHMbIe ONCHKU AIA MPOW3BOL- 
HBX Un MO YeTBepTOTO NOpAAKa, KOTOPHIe MO3BOAIOT YTBEPAK AAT 
CYULECTBOBAHHE MOMMOCAEMOBATEAHOCTH Un,, CXOMAMMEHCA B COOTBETCTBYIO- 
MX HOpMaxX K HeKOTOpOH dyHKuuu u. JLoKa3sblBaeTCA, YTO U eCTb HKG 
Moe OOOOmjeHHOe pemeHue™. 

3ameruM, uTo Tox ecTBO (10) ycTaHaBMBaeTCH CHayaa WIA PyHKUME 
®, paBHbix Hyw0 BOwu3H S uM NOCTOAHHDIX WA OompuUx r. JLoKasa 


0 

3aTeM, TO MHOKeCTBO TakKHX dyHKuMu MaoTHO B D(Q) B Hopme (8) 
ycTaHaBluBaeM cnpaBegauBoctb (10) aBa Bcex ®€ F. BewenctBue BHlOops 
rpaHHuHbIx ycoBuli (11) nomyyeHHOe pemleHHe uw onpeerneT PYHKUMK 
»=u-+%o, YROBAETBOPAIOILyIO BCeM YCJOBMAM 3ala4uv, B TOM 4HCJe 
ycuosuro (4). 

Ecam Mbt norpe6yem, 4ToOnt [%, Yo] << ~%, TO “3 TOxXZecTBa (10) Moxem 
NOY UT 


ly, vee + 7 >) 92, dQdt =0, 


i,j=1 u 


s48 


oTKya, BCNOMHHaA ycuoBHA (3), yxXe HeTPyYMHO CeNaTb BbIBOL G 
cTpemeHuu Y K HYJIO IpH 1>o. 


JJenHuurpaacKkuh rocyapcTBeHHbiit Tocrynuao 
MemarorwvuecKnH WHCTHTYT 31 XII 1953 


UMTHUPOBAHHAS JIMTEPATYPA 


“Gn We COSCO. Patten nae Leipzig, 1927,.2.F. K. G. Odqvist, Math. Zs.,| 
32, 329 (1930). > F. K. G. Odqvist, Ark. f. matem., astron. och. fysik, 22 A, No. 28) 
(1930—1932). 2 ll Leray, J. de math. pures et appl., 12, asc alan (hoce)) amcans Leray, 
ibid., 12, Fasc. 4 (1934). ®° HT. E. Loaupse, Mpukaaan. MaT. H MeX., 11, Ne 2 (41947).| 
70. E. Hoaugase, tam xe, 12, Ne-2 (4948)in8 B. B.. Pycanos, JAH, 89, N 6 
(4953). ®° B. B. Pycanos, JAH, 90, Ne 1 (1953). 


‘ 


* B cuay CAMHCTBCHHOCTH OOOOMIeEHHOrO pellleHHA BCA MOCAeAOBATeMbHOCTh U. CXO- 
JWMTcA K U. 
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Joxnage Akagemun Hayx CCCP 


ie 1954. Tom XCV, NM 6 


PH3SHKA 


M. A. BJIOXHH 


BUIMAHHE TEMMEPATYPbI HW ®A3OBbIX MPEBPALLEHHM 
HA PEHTTEHOBCKHHM K-CNEKTP NOrJiOWMEHHUA THTAHA 
B THTAHATAX BAPHS WH CBHHILA 


(ITpedcraeazexo akademuxom A. A. Jle6edecvim 27 I 1954) 


Hacrosmee HCCJICLOBAHHE BbINOJIHEHO IPH 9SKCIeCPUMeHTaJIbHbIX YCJIOBHAX, 


| ONMCaHHbIX B MIpebiqyulei padote astopa (!). Jlia HarpepaHua o6pa3loB 


ObI HSPOTOBJICH HarpeBaTedb, COCTOAUMMM U3 MeyHOM WiacTHHbI ¢ TpAMO- 
YIOJIbHBIM OKOWKOM JIA WpoxoZa Jyyelt. OKOUIKO 3akpbIBaOCcb MOrsoTuTe- 
JI€M, MIpeCTABIABLUIMM COOOW KOJWIOAMeByIO WWIeHKy C JOMeLIaHHbIM B Hee 
NOpOWKOM uccekyeMoro BeulecrBa. []eHka H3rOTOBIAIaCb Ha TOHKOM aJiio- 
MHHHeBOH (ovIbre H MpWxKHMaaCb K HarpeBaTesO CMelMalbHOH paMKol, 
MMetollleH Mpopesb 10 pasMepy ‘oKoUIKa. C QByX CTOPOH OT OKOUIKa Ha Mey- 
Hy!0 MlacTHHY HaeTbI HHXPOMOBbIle€ HarpeBaTeJIH CO CJIONAHOM U30JALMeH. 
Bce ycTpolicTBo H30IMpoBasoch OT CMeKTporpadba cHOAAHOH TWacTHHoOli u 
NOMellaslocb MexKLY PCHTTeHOBCKOH TpyOKOM H KpHcTalTOZepxKatesem. Iluta- 
Hue HarpeBaTeia CTaOWJIM3HpoBasocb OappeTopom. AsmioMuHHMeBad doubpra 
oOecieunballa MosBeseHve Telia K MorsoTuTetio. MeqHo-KoHcTaHTaHoBan 
TepMOllapa MIpHKJIeHBaslacb KOJJIOMMeBOH Kalle K WeHTpy O6pasila MH M03BO0- 
Jia BO BCe BPeCMA IKCHO3SHIHH CJICLHTb 3a MOCTOAHCTBOM TeMUlepaTypbl. ITO 


i YCTPOHCTBO MOSBOJIAJIO TIDOBOJUTb CbheMKH CIICKTPOB MOMIOULeHHA WO TeMIe- 


patypp 250°, Mpu KoTOpol KONOTMeBad MICHKa pa3spbiBalacb. 
Ha puc. 1 mpencraBseHbI 3aBHCHMOCTH OT TeMMepaTypbl 2HepMmau POTOHOB 


/MakcuMyMa Toroujenua Ti**4s, p B THTaHaTe OapHaA HW MHHHMyMa a KpwBOH 


MOrIOuLeHHA THTaHaTa CcBuHIa (cM. puc. | B paGote (!)). IIlpu stom caegyer 


| OTMETHTDb, UTO C MOBDINIeHHeEM TeMMepatypbl NepBblit BOMHOM MaKCHMyM I0- 


riomtenua (3d) He H3MeHAT CBOero TOJIO%KeHHA yY OOOHX THTAHATOB, TOrMa 
KaK BeCb CJIOMKHDIM PIaBHbIt Kpal MOrIOWeHHA CJBMTaJICA 1B CTOPOHY MeHb- 
lux 2Heprai, MOUMM He MeHsaA cBOeH PopMpI. IIpu u3sMepenuM STUX CMeLLeHHH 
WIA THTaHaTa CBUHIa Obl BbIOPaH MHHHMYM @ JIMIIb MOTOMY, UTO OH Tipes- 
CTaBJIA COOOIO Hav6olee pe3KO BbIPaxKeHHY!O TOUKY CieKTpa MOTJOUeHuA. 

Kak BHO 3 puc. 1, KpHBbIe OOONX MCCIELOBAHHbIX THTAHATOB Ppe3KO pas- 


mun. Kpusaa aia TuTaHaTa Oapua Moria ObITb U3yyeHa B OONAaCTH TOUKU 


Kiopu (a ucceqoBaHHoti Kepamuxw 128—129°) u oOHapyxuBaeT C BOspa- 
CTaHHeM TeMMepaTypbl yMeHblleHHe SHEprvH (OTOHOB BONIMSH 9TOH TOUKH 
mpuMepHo ua 0,6 9B. Kak u3BeCTHO, THTaHaT OapuaA IPH TeMMepaTypax Hu2xKe 
poukm Kiopu uMeeT TeTparoHaJIbHyl0 pelileTKy, a BbIle TOUKH Kropu — kyOu- 
yecxylo. Huxe touxu Kiopu B pelllerKe 9TOrO THTaHaTa YcTaHaBJIMBaeTcsA 10- 
MeHHad CTpyKTypa HM MMeeT MeCTO MOHHAA MOApHsaunA, OOyCIOBIeHHaA 
CMeIIleHHeM MOHOB THTaHa B HalipaBJIeCHHH OCH C; B pesyJIbTaTe STOTO CMeLLle- 
Ht HOH THTaHa WpHONMKAeTCA K OMHOMY M3 OKTASApMueCKM OKPy2KaloulMx 
ero HOHOB KHCJOposa, HM JIeKTPOHHaA OOOM0UKA ero Tak2xKe NOMAPHSyeTCA. 
B trouxe Kiopy noviapusalua wicuesaer. 

Bumanue MOApusalluw UOHOB Ha AWIMHY BOJIHbI TlaBHoro KpasxA NOTI0- 
WleHHa UcclekoBaHo B paoote Q. E. Balinmreiina (?), MoKasaBuiero, YTO TIPU 


| YMeHbIeCHHH TMOJAPH3alMH SeKTPOHHOH OOOJIOUKH Kpa NOTVIOWeHHA CABH- 
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raeTCH B JVIMHHOBOHOBYIO CTOpOHY. OTO OODACHAeT HM XO KPHBOH, mpemcTaB- 
JeHHO! Ha puc. 1 wWIa DHTaHaTa Gapua. OcodeHHO YOQ@MUTeEIbHO B 9TOM OTHO- 
WIeHHH COMOCTaBJeHHe STO KpHBO c puc. 2, 
3aBUCHMOCTb BeJIMUMHbI CMe€LICHHA MOHA THTaHa OT TeMMMepaTyPpbl. 


Tovka Kropu 


78. 200° 


0 4 80 120 160 
Puc. 1. 3aBucHMOCTb NOJOKeHUA YTsiaB- 
Horo Kpat MOrouleHuA THTaHa B THTaHa- 
wax Oapua (/) u cBHHMa (2) OT TemMepa- 
TYpbl 


Ha KOTOPpOM IllpeACcTaBJIeH 
QTa 3aBu-. 
cuMocTh momyyena Kenyurom (%) WH 
MOHOKpHCTala THTaHaTa OapuA, TOU- 
xa Kiopu koToporo Oblla paBHa OKO- 
jiomlo2 

Jaa LaubHeHWlero BbIACHeHHA BINA 
HWA MOJApH3salHH HOHOB THTaHa Ha 
fovJlOXKeHHe PlaBHOTO KpaA MOrJoLte-- 
HUA ObWIM HCCIeMOBAaHbI CIMeKTPbI T0- 
rIOULeCHHA KyOuYeCKUX (pH KOMHAT- 
HoH TeMMepaType) MOHOKPHCTaJJIOB3 
THTaHaTa Oapva, BbIPaeHHbIxX B Ha-- 
YYHO-HCCJIGMOBATeIbCKOM ()H3HKO-Ma- 
TeMATHYCCKOM UHcTUTyTe PocToBcKoNo! 
rocyapcTBeHHOrO YHHBepcHTeTa uM.. 
B. M. Mouotosa. Hexotoppie cBolicTBa 
UX OMHCaHb! B paOote (4), CnmekTph 
ObLIH MOJyYeHbI pu TeMMmepatypax 22) 


u 150°. IIpH vTemnepatype 22° Kpaiit 
MOPIOULCHMA STUX KPHCTaJVIOB CMeILeH MO CpaBHeHMIO C KpaeM MOrJOIeHus} 
TeTparoHaJIbHOH KepaMHKH MpH TOM 2e Temiepatype Ha 0,3—0,4 9B B AJIMH- 
HOBOJIHOBYIO CTOPOHY, a pH Temnepatype 150° nponcxozuT MONOMHUTeIbHOe 
cMeleHHe Kpad B Ty »%e cTopouny Ha 0,3 9B, TakHM o6pa30M, HHKe TOUKM 
KiopH mOuJIapH3sauna KyOMUeCKHX MOHOKPHCTAaJJIOB MeHbINe, UeM y TeTparo- 
HAJIbHBIX, HO He paBHa HyJIIO, TaK Kak C M10- | 


° 

BbIINeHHeM TeMMepaTypbl OHA yMeHbINAeTCH. _ A 

Kak moka3samm uccitenopanua H, C. Hospo- ‘' gag 

cusbiesa uA. JI. XomqaKospa (°), kyOvy4ecKHe = 106 

IIpH KOMHATHOW TeMIlepaType KPHCTabl ¢ J © 

: G 

AHOMAJIbHBIM TeMIepaTyPpHbIM XOJOM JIN- 0 

J patyp J zi Suits 40 20 70° 


3JICKTPHYeCKOH MPpOHHWAeMOCTH MO KHO mpe- 
BpaTHTb B HOPMaJIbHbIe (TeTparoHaJIbHble 
IIpH KOMHATHOM TeMiepaType) MyTeM OTKH- 
ra. Ilostomy (WIA KOHTPOJA KyOMYeCKHe MO- 
HOKPHCTaJWIbI M3 TOM Ke MapTuM ObilIu mpo- 
KaJIeHbl IpH Temneparype 1300°; nocme oxjaxKeHuA pellleTKa OTHX KPHCTAJ- | 
JOB MpeBpaTHacb B OObIGHYIO TeTparoHaJbHy10. CnekTp MOrsouleHuA UX He} 
OTIMUAIICH OT CHe€KTpa ONMCaHHOM BbIllle KepaMuKU TuTaHaTa Oapusa. IIpu 
150° mojoxeHve Kpaxd MOriolleHuA KYOUGeCKUX MOHOKPHCTaIOB COBMamaer 
C MOJOKeHHMeEM (Kpad MOPMIOWleHuA KPHCTaJJIOB, UMeIOWWMX MpH KOMHATHOM 
TemIlepaType TeTparoHaJbHyio pemleTKy (mpu 150° onu TakoxKe cTaHoBaTcd | 
KYOMYeCKUMU, HO MpH OXa2KeHHH BHOBb IpHoOperaloT TenparouaJbuy1o 
cTpyktypy). | 

lig cka3aHHoro cilefyeT, YTO B KyOMYeCKMX KPHCTaIax THTaHaTa Gapua 
BIIEKTPOHHaA OOOTOUKA MIpH KOMHATHOH TeMMepaType NoApus0BaHa, XOTA Hi 
3HAYHTeIbHO MeHbIIe, YeEM y TeTParOHaJbHbIX KpucTamIoB. C sTHM Cormacyer- 
ca u OOHapyxennaa E. [. Pecenko B KyOuuecKHX MOHOKpuCTamax JOMeHHaA 
CTpykTypa, Hcuesaloulad pu Harpepanuu, OAHaKo kyOuuyecKHe MOHOKpHCTad- 
Jb He OOHAPY2KUBAIOT (lO U3MePeCHHAM JMIJICKTPHYECKOH MpPOHMIaemMocTH) B 
UHTepBase TeMuepatyp or —180 go -+-150° touxu Kiopu. Comocrapaaa 97m 
JJAHHBIC, MO2KHO TIpeMOOKUT, YTO KyONYeECKHU THTAaHAaT Oapusa saBAeTCA 
AHTHCCTHETOSJICKTPHKOM, B KOTOPOM Pe3YJIbTUPyloliee BHYTPeHHee Moe MpH 
KOMHATHOM TeMMepatType paBHO HyJIIO, XOTA HM HMeeTCA MOMApUsaNA, BbI- 
SBaHHaA HCOOMbIUMMM CMCIILCHHAMM HOHOB THTAHA B IIpOTHBOMOJIOXKHBIX Ha- 
MIpaBJICHHAX B COCEMHUX SJICMCHTapHBIX A¥elKaX. ; 
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Puc. 2. 3aBHCHMOCTb CMeLILEHMA HO-- 
Ha THTaHa OT TeMIlepaTypbl si 
THTaHaTa Oapux mo Kenynry | 


| SHauntebHoe (Ha 1,6 98) cMemeHue B AJIMHHOBOJIHOBYIO CTOPOHY Kpas 
') MOPIOMLCHHA THTaHa B THTaHaTe CBMHIWa NpH HarpeBaHHH jo 200° (cM. puc. 1), 
‘| MMelolllee MOUTH JIMHeHHbIM XapakTep, OOyCJIOBJIeHO COBepIeHHO J{pyruMu 
MpM4HHaMu, Tak Kak TOUKa Kiopu sToro TuTaHaTa HaxomuTca BEE 500°. 
-Pesxoe cokpalllenve pa3pbiBa Mexmy yacTHUHO 3anomHeHHo 3d-mosocolt u 
cBoOOZHOH 4s, P-MOMOCOH TOJMKHO IIpHBeCTH K pesKOMYy BO3pacTaHUIO a/IeKTpO- 
| MpOBOAHOCTH, BbISBaHHOH TepeOpocom 3d-3eKTpOHOB Cc HaHOOJbIelH KHHeTH- 
weCKOH SHeprveli B 4s, p-momocy. Kak mokasaHo B padote WM. H. Bensesa u 
A. JI. Xomaxoga (§), B uccleqoBaHHO O6sacTH TeMIlepaTyp IJIeKTPOMpoBor- 
HOCTbh THTaHaTa CBHHIa pacter B 1500 pas. [ipa srom sHeprua akTuBaluu 
(1,06 9B) He MeHseTca. Orcioqa MOxKHO CleaTb BEIBOA, uTO 3d-nonoca pac- 
MOO%eHa Ha MOCTOAHHOM (OKOJIO | 9B) paccTOAHHH HW2Ke MAKCHMMYyMOB I0- 
TeCHUMAIbHOFO MOA pellleTKH, Tora Kak Mouloca 4s, p- C pocTOM Temmepaty- 
pbl ObIcTpo npHOmMxKaeTca K 3d-noONOCe. 

Kak BugHO H3 puc. | paOorn ('), pasppiB Mexay 3d- u 4s, p-nomocamu 
y TuTaHatTa cBHHIta upH 100° Menbue, ueM y THYaHaTa Oapua. C anpHeli- 
INHM IOBbILIeEHHeEM TeMIepaTypbl WO 200° sToT pa3pbiB yMeHbIUaeTcA 0 
BeJIMYMHbI, CPaBHHMOH C 9HeEprMeH aKTHBalwHu. TakuM oOpa30M, Hapsny c 
3JIEKTPONPOBOAHOCTHIO, OOA3AHHOM TYHHEIbHOMY addekTy, y THTaHaTa CBHH- 
1a C MOBBIMIeHHeEM TeMIepaTypbl OJIKHA Pe3KO BO3PAaCTATb IIECKTPOMPOBOL- 
HOCTb, OOaA3aHHaA MepeOpocy aueKTpOHOB u3 3d- B 4s, p-nouocy, T. e. TUTAa- 
HaT CBHHIla UpekcraBaeT coOoI0 OObIUHEIM 3ICKTPOHHbIM NMOJYMpOBOAHHK. 


Hay 4HO-ncC ue 2OBaTe Jb CKMK Tlocrynuao 
(PH3HKO-MaTeMaTHYeCKHH MHCTUTYT 42 1 1954 
mpu PocToBckoM rocyapcTBeHHOM yHUBepcuTeTe 
um. B. M. Moaotosa 


UHTHPOBAHHASA JIMTEPATYPA 


1M. A. Baooxun, JAH, 95, N05 (1954), 2? 9. E. Battumteuu, U3s. AH CCCP, 
OXH, Ne 6, 382 (1944). * W. Kanzig, Helv. Phys. Acta, 24, Ne 2, 175 (4951). 
4Y.H. Beanes, H. C. Hopocuapnes, A. Jl. Xonaxos, E. Tl. Peceuxko, 
JAH, 78, Ne 5, 875(1951). 5 H.C. Hopocuabnes, A. JI. Xonakos, JAH, 85, 
Ne 6, 1263 (1952). © UW. H. Beases, A. JI. Xonakos, KIT, 22, Ne 3, 376 (1952). 
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Hornage Ankagemun Hayr CCCP 
1954. Tom XCV, N 6 


PHSHKA 


B. UW. KAMAJISH 


[EPEXOJHbIM QJ®®EKT x-ME30OHOB, PODKJLEHHbIX B CBHHILE 
TEHMTPAJIBHOM KOMIIOHEHTOM KOCMHYECKOLO H3JIYYEHHA 


(ITpedcraszexo axademuxom A. H. Anuxanoeoim 8 II 1954) 


B Hacrosileii pa6ore MpHBOAATCA pesybTATBI 9KCHepHMeHTAaIbHOTO UC- 
AeQOBanHA MepexoyHoro spPekta z-Me30HOB, POX TCHHIX B CBHUHIe ObICTphI- 
{1M HeHTpOHaMH kKOoCMMYecKoro Hu3yueHus. Hadmonenue nepexoqHoro 
ekta z-Me30HOB COMpAKeHO CO 3HAYHTCJIbHbIMH 9SKCIepHMeHTaJIbHBIMK 
PYAHOCTHMH, CBASAHHbIMH C OTJCJICHHEM m-MeC30HOB OT MHTeCHCHBHOTO M0- 
(OKa })-Me30HOB, COCTABJIAIOU[MX 3HA4HTEIbHY!O UaCTb BCCX 3aPA2KEHHDIX Ya- 
THI, KOCMHYeCKOrO H3JIyYeHHA Ha TOpHBIX BbICcoTax. B Hallelt pa6oTe 370 3a- 
PYAHeHVe MbI OOOULIN, OTOMpad MH pacCMaTpHBaA TONbKO Te 4acTHUb! (Me- 
OHbI), KOTOPblIe TeHepHpOBaJIMCch HeliTpadbHOH KOMMOHEHTOH KOCMMYeCKOrO 
SJIYYeHHA B OOKaX CBHHIa, HEMOCpeCTBeEHHO pacMosIOKeHHbIX Hak pern- 
TPHPY!OWHM YCTPOHCTBOM. 

mnucaHue ycTaHoOBKH. M3mMepenHa mpou3Boqusuch Ha Asares- 
KOH cTaHWMH KOCMHY¥eCKHX sIyYeH (3250 M Hay ypoBHeM Mops) MeTOZOM 
lacc-cllekTpoMetpa AwjuxaHana — AuxXaHOBa, MO3BO/IAIOWero © xopolleli 
‘OUHOCTHIO ONIPeeJATh UMMyJbc H MpoOer s3apsKeHHbIx yacTuy. Macc- 
M€KTPOMeTp Obl CHaOKeH MOMOMHUTCIbHbIM TOMOCKONMYCCKUM YCTPOHCTBOM, 
(OSBOJIAIOWIUM Hae2KHO OTACIATb OT BCEX 3aPAXKCHHbIX WACTHU, PerHcTpH- 
YYEMBIX YCTAHOBKOH, TakHe, KOTOPble 3apoOxK Mauch B OOKaX CBHHYa Mog 
(eHCTBHeM HeEHTPOHHOTO M3JIyyeHHusA. 

Ha puc. | mpuBexen paspe3 npHOopa B AByX B3aMMHO-MepleHTMKyJIAp HbIX 
tpoekiuax au b. B mm0cKocTH MarHUTHOrO OTKJIOHCHHA KPHBH3Ha TpaeKTO- 
Mi YaCTHUbI OMpeselaach 5 KOOPAMHATHDIMH pxAaMH, COsepKkalllHMu MO 
30. TOHKOCTeHHBIX C¥UeTUMKOB LHaMeTpom 4,6 mM. B mpoexyun 0, B KOTOpO 
[acTHla He MCIbITbIBaeT OTKJIOHCHHA, MPAMOJIMHEHHOCTb TpaeKTOPHU ycTaHaB- 
IMBaslacb mpH nomMomm panos J, IJ, IJ, IV u V, comepxKattux mo 10 Koop- 
(HHATHbIX CueTUHKOB ZHaMetpom 6,6 mm. HampsxKxeHHOcTb MarHMTHOrO MOuJA 
3 3a30pe MOCTOAHHOrO MarHuta OblWia paBHa 6850 9pcr. 

_ B onucanHom Macc-clleKTpomerpe cpeqHeKBampaTuinasn oulHOKa B Olpese- 
I@HHU UMMysbCa, OOYCIOBICHHAA KOHCYHbIMM pasMepaMH CYeCTUMKOB H MHONO- 
<PaTHbIM PpacCexHHeM YaCTHUbI B CTeHKAX CYCTUMKOB, COCTaBJAIAa NIA WM- 
lybpea, paBHoro 2-108 9B/c 3,7%, a Dia uMiytpca 1°109 aB/c 5%. 
 HenocpemcrseHHo mo 3a30pOM MarHuTa MOMelialocb yJlaBJMBaIOllee 
7CTPOHCTBO, COCTOAINee U3 HECKOJIbBKUX PAOB KOOPAMHATHBIX C4YCTYHKOB, Ye- 
DENY IOMLUXCA co (CIOAMH Tlormontarouyero BelecTBa. B onHol Cepuu usMepe- 
quil TAKUM BeLCCTBOM CJIYKHIM MeHbIe TWIaCTHHKY OOMIeH TOJIMLMHOK 6,6 cm, 
3 Upyroli — m1acTHHKu u3 npadura TomUMHO 2,2 cm u Mean 1,1 cM. Jlonou- 
quTeIbHOe TOMOcKOMMYeCKOe ycTpOlcTBO cOCcTOAIO “3 6 rpymn CueTYHKOB. 
CaMaa BepxHaa rpynma A cocTosJa U3 Tpex CIOeEB CYCTYMKOB, KaTOMbI KOTO- 
DbIX COCKMHANHCh NapasiebHO (CM. PHC. 1). Tpynna 5 cocrossa u3 AByX 
2M0eB, IPHYeM B BeEPXHeM CyIOe KaKAbIli CUETYMK Ob NPHCOeMMHeH K HHIH- 
BULYAIbHOMY YCHJIMTEJIIO C HEOHOBOM JIaMIOYKOH. AnasOorudqHo Ob BbITTOJ- 
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| 
HeHEI Ppynnpr Bu I. Upynmp cyeruuxos JJ u E pacmomarasuch ¢ 6OKOB Té 
YTO CBHHUOBbIe OOKM TOMMIMHO mo 35 CM OKasbIBaIMch BHYTPH cBoeoOpe 
HOH KOpOOKM H3 CYCTYHKOB. | 

YupaBJIAIOUlUM UMMyJIbCOM PalHOTeXHHYeCKOH CXCMBI YCTAHOBKH 'CJTy2KH 
Tpolivoe COBMaeHve UMMYJIbCOB B cyeTUMKax pxRoB J, OM O. 

CpaGaTpiBanve CxXeMbI IPOMCXOMO: a) Kora 3apaKeHHaA WacTHlla, B 
WLAllad U3BHe B IpHOOP, OCTAHAaBMBaaCb B YABJIMBaOUleM YCTPOHCTBE, T.. 
pH HasIM4YHH 3aropaHMii mamnoyeK pawa A, HO B OTCYTCTBHe 3anopaHl 
p 1X; 6) BO BCeX CYYAAX, KOMla SapsrKeHHAA YacTHIla sapox Wallach B Od) 
KaX CBHHIa HeliTpaJIbHBIM M3JIyYeHHeM, He3aBHCHMO OT TOPO, OCTaHaBJINB 
Jlacb OHa HH MIpoxomua yepes Bce PHIbTPHI y1aBJIMBaloulero YyCTPOUCTY 
(orcyreTBHe saropannii B A usin B B mM OMHOBpeMeHHO B OOeHX rpymma 


=F) 


Puc. 4 


OTroop TpaextTopu ti. [Ipu or6ope TpaekTopHit 3apxxKeHHbIX 4acTHl 
POXRKMCHHHIX B OJOKaX CBHHIa, MbI MCIOb30BaIN TOJIbKO TakHe CJlyuan, B i 
TOPIX OTCYTCTBOBAJIO cpaOaTbIBaHHve ‘cueruukoB B rpyumax JT u EF, Kpo 
Toro, eCJIM B MJIOCKOCTH MarHuTHOTO OTKJIOHeHUA YrOJl BxXOa 3apsxKeHHO 
YaCTHUbI Oombute, vem 24°, TO Takue CYYaM UCKIIOUAIMCb H3 pacCCMOTPeHu:! 
IIpu TakoM oTOope MpakTHyeCKH TIOJIHOCTbIO MCKIOUVAIHCh Cyan JIOXKHO 
reHepalluu WacTH, T. €. Takve CyYa, KOra 3apAXKCHHbIC YACTHIbI, MOCTY 
Hawllwe H3 BOsqyxXa, MHHOBaB rpyumy A uu 5, Morsmu Op 3aperucrpupc 
BaTbCaA TIpHOoOpomM. 

BprjeseHne UM perucTpalluaA YaCTHL, 3apoO2KCHHEIX B CBHHILOBbIX 6710Ka 
HeHTDaJIbHbIM M3JIYYCHHeM, BO3MOXKHO TOIbKO Ip yculoBuu OobWOH spdek 
THBHOcTM panoB A u B, 

M13 Hallux H3MepeHul ClelyeT, YTO BePOATHOCTh MIpOMycKa 3apsKeHHC 
yacTulbl paqomM A 3HaUMTeIbHO MeHbIue, Yem 10%, m cKopee BCel 
mopagka 104. 

PesyMbTaThH H3MepeHHH. Onpemeiaa Maccy uacTau, reHepup 
BaHHbIX B CBHHIC HClTPaJIbHbIM U3JIYYeHHeM, UCMbITABLIMX OCTAHOBKY 
Y1aBJIMBaOWHX (PHIbTpax, MOXKHO OblwlO YOSMUTHCA, YTO GOOSIIMHCTBO I 
HHX — IIPOTOHbI, a MCHbIlad 4YacTb — Me3OHbI. Takoli pesyJIbTaT elite paHbll 
6p MowyueH B pa6orax A. Jlanaana mu I. Mep3ona (') uw M. Jlationa (? 
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Aaa Mocrpoenua KpuBoii Mepexognoro aekra m-Me30HOB MBI MICTIONb30- 
BaJIM TpaeKTOPMM YaCTHY, TOKO OTPuMaTebHOrO 3Haka. [Ipu sTOM K x-Me- 
SOHaM MbI IIPHUWCIAIM HM Oouee Taxkenble yacTuubl (550 u 950 m-), omHaKo 
TO HE OUeCHb CYLLECTBEHHO, 
fak Kak MoceqHve cocraBusa- BN Re 
OT He Oovlee !/; HHTeHCHBHO- 


CTH z=-M€3OHOB. FRagitine gROner Uncuo rene- ¢ 

| T. Ha6- OBaHHDIX 

: PesyabTarout, IOJIYUYCHHbIe foe suo en nit, sacra OTpuL. pageants 

3a 2500 uac. u3mMepenuii, mpu- a Bald 

BeJeHbI B Tao. | w Ha puc. 2. 

Kors cTaTHcTHYeCcKHe OlMOKH 3 539 26 0,048-+0,0095 
3 KaaOM TOUKe KPHBOH Tlepe- 10 582 39 0,067+0,010 

<ONHOrTO 9diekTa UW BeTNKH, 15 852 76 0,089-+0,040 

3C€-TaKH BUHO, YTO UMCJIO Me- 35 523 38 0,072+0,014 


30HOB BospacTaeT OT 3 JO 
15 cm Pb, uw oxono 9Toro 3HaueHHA HaGslIOoMaeTCA HanOoubUIee CIO 
m-M€30HOB. 

OTOT Pe3ybTAT HW CEMOBaO ORUMLaTb, TAK KaK JWIMHA MpoGera ObICTPHIX 
HYKJIOHOB B CBHHUe cocTaBsiser 150—180 r/cm?. Ha puc. 2 nynKrupnoli smu- 

HMeH MoKa3saHa pacueTHas Me- 
or. pexoHad Kplipad WIA 2-Me30- 
HOB, nowayyeHHaa T, C. Caaka- 
HOM (3) mpH onpememeHHbIx 
fIPCMMOJIOMKeCHHAX O CIeKTpe 
HYKJIOHOB, 

Kak BHHO U3 pHCyHKa, 
pacueTHaad KpHBas HemlI0xo 
cormacyeTca C 9KCIepHMeH- 
TaJIbHBIMH JaHHbIMH MoJyuen- 
HbIMH B HacTosueH pacdore. 

os OS J5 cm Pb Hegasuo A, Baiicen6epr 

Puc. 2 (+), HaOs0nat  JOKaIbHOe 

poxkKMeHHe m-Me30HOB MeTOZOM 

CBMHYTHIX COBNALeHHH, OOHapyKUI Ha NepexOAHOU KpHBOM MAKCHMYM, COOT- 
BETCTBYIOWMH 25 r/cmM? yraeposa. 

Psy apropos (*7), u3yyaBliux Nepexoqubili addekT WIA 3Be3q000pa3y- 
JOULeH KOMIOHEHTbI KOCMHYeCCKHX JIyuelH Ha Pa3JIMUHbIX BbICOTaX, OOHAPyXKU- 
BaJlH [Ba MAKCHMYMa, OHH W3 KOTOPHIX HaOwJlOLaJIcA oKOJIO 2 CM CBHHILA, 
a BTOpOH B uHTepBate 10—20 cm cBuHua. MakcuMyMbI B KPHBOM Mepexon- 
Horo spdexta B OOmacTH 20—30 r/cmM? He uMeIOT WO NocseqHero BpeMeHH 
HHKaKOro OObACHEHHA. 

M3 Hallux JaHHbIx, K COMKAaJICHHIO, HeEJIb3A CAelaTb KaKMX-JIMOO 3aKJII0- 
I€HHH O CYLECTBOBaHHU TakONO MaKCHMyMa, TaK Kak JIA 9TOMO HeEOOXOAMMBI 
IeTAaJIbHbIe HCCJIELOBaHHA B HHTepBalle O—3 cM CBHHILa. 

B 3akmi0yenve IpHHOLWy rary6oKyro OMarofxapHoctTs wi.-Kopp. AH CCCP 
A. VU. Anuxauany 3a 06cyKReCHHA pesyJIbTaTOB HM NOCTOAHHbIM UHTepec K pa- 
Sore. IIpunomry 6maromapHocts A. B. XpuMany 3a MOMOUIb, OKasaHHy!Io uM 
3 Mpomecce ocyllecTBeHua sTOH paOoTH, a Takxe JI. Ppuropany, ©. Apy- 
rionany, JI. Dyxc u B. Ilnapyuxy 3a yyacTHe B MOHTaKe MW VacTH UsMepeHui. 


@Pu3snyecKHH WHCTUTYT Toctymuso 
Axkagemun Hayk ApmaucKou CCP 3 Il 1954 
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ps Aokaays Akagemun Hayx CCCP 
1954. Tom XCV, N 6 


P®H3SHKA 


B. M. KJIEYKOBCKHH 


O 3ABUCHMOCTH MEXK]Y Z VU 4YACJIOM 
s-, p-,» d- U f-3JEKTPOHOB B ATOME 


(IIpedcmaszexno axademuxom J. B. Crobensysinom 15 Il 1954) 


B paoore (*) 6100 NoKa3aHO, 4TO MpaBuO WOcTeROBATeMbHOTO 3aNOouJ- 
eHua (#-+/)-rpynn, KOTOpOMy MNOMYMHAeTCA OUePeAHOCTH 3anOsHeHHA 
JI@KTPOHHBIX yPpOBHel B aTOMaX C yBeaH¥YeHHeM Z (*), MPMBOAUT K OMpe- 
JIeHHOMY PelIeHHIO 3aja4uu O Z;— aTOMHOM HOMepe 3VJICMEHTA, B 3JIeK- 
POHHOH OOO0"UKe HeHTpabHbIX HeBO30yYXTCHHbIX aTOMOB KOTOpOTO 
OJDKeH NOABJIATHCA NePBbIH 9IEKTPOH C JaHHbIM 3Hay¥eHHeM OPOUTabHOrO 
‘BaHToBorO uncua /: 
| Z, = 1/51 (21 + 1)(2l + 2) +1. (1) 


STO BbIPAaKeHHE OKA3bIBAeTCA MOBOJbHO OIM3KHM K ypaBHeHuAM, owy- 
‘€HHBIM Ha OCHOBe CTaTHCTHYeCKOH Mosean (3,4). 
 Bompoc o Z; npeactaBaaeT uacTHbDI cayyah pemenua Oomee OOmen 
aflauu o 3aBucuMOocTH MexAy Z wu uucaom N; 9eKTPOHOB, 3aHMMAaIOWUUX 
; HeliTpasbHOM HeBO30yKMCHHOM AaTOMe KBaHTOBbIe YPOBHM C aHHbIM 
HaveHueM OpOuTaIbHOrO KBaHTOBOTO uuCca J. PemeHue 9TOK Oomee OOMeH 
amauu Ha OCHOBE CTATHCTHYECKOFO MeTOa, KaK US3BECTHO, ObINO aHO 
Depmu (°), OAHAKO NOJyYeHHOe HM BbIpaxenue 3aBucumoctTu N; or Z He 
TPaxkaeT OHO BECHMa CYILECTBCHHOH OCOOEHHOCTH, KOTOPOH OTAMUAeTCHA 
JeaIbHaA CBA3b MEK LY ITUMM BewMUMHAaMHM. PaccuuTaHHEIe nO Depmu AN; 
; OOacTu 3HaueHul Z > Z, u N,; >1 maaBno BospactawrT Cc yBesuueHueM Z, 
ora Kak B JleuCTBUYTeIbHOCTH BeauuuHa N; ugMeHneTcA c pocrom Z He 
(CMPePbIBHO, a CTYNeHAMU: CYUWeCTBYIOT HHTepBadbl 3HaveHuK Z, B Mpe- 
jemax KoToppix AN, pacreT mponopmuoHasbHO yBeduyeHuiIo Z (mpHuem 
\N,;/AZ=1), uw Takue, B KOTOpEIX BedHunHa N; OCTaeTCA NOCTOAHHON; 
(epexO OT OMHOTO H3 TAKHX HHTeEPBaIOB K ApyroMy OTBeYaeT Havary u 
/KOHUAHHIO 3allOJIHeHuA 3IeKTpOHamu 7, /-nOArpyNn KBaHTOBbIX ypOBHeli 
. janupim Ll. Tlostomy mpexcTaBaaeT HHTeEPeC BO3MOXKHOCTh AaTb PopMy- 
(MpoBKy 3aBucumMocTu MexKAy Zu N; wa ocHOBe Mpapusa WoCcTeLOBa- 
‘@NbHOTO 3am0mHeHua (1+ /l)-rpynm. Sro npaBuao, COoOMmawmee CaKTu- 
leCKNe JaHHble OO 3JICKTPOHHbIX KOHurypalwAX ATOMOB pa3JIM4YHbIX 
JIGMEHTOB, COCTOMT B TOM(?), 4TO 3aNOJHEHHE KBAHTOBHIX yYPOBHeH 9JIeK- 
pOHaMU Cc yBeu4eHHeM Z NpPOMCXOAUT NOCAeLOBATe BHO OT Tpynn ypoBuert 
' MeHbIUMM 3HaueHveM #+/ kK rpynmaM ypoBHel c OOAbIIHM 3HAaYeHHeEM 
,1+/, a Bupemenax Kaxnon (n+ l)-rpynubl — or nogrpynn c 66nbmuM L 
‘ momrpynmam c MeHbuium 7. Tloxaxkem 3feCb, KakKOH BUA 3ABUCHMOCTH 
frexny Zu N, BelreKaeT u3 9TOTO TpaBuua. 

1. Tipencrapum cxemaTuyecku 3aBucumocTb N; or Z rpaduKomM, OTKa- 
mIpad m0 ocu aOcyucc Z, a no ocu opzunaT N;, Kak 9TO u3s00paxKeHO 
ia puc. 1. YcuoBumMca O603Ha4aTb YeEPe3 Qj, Az, Az M T. 1. TOUKM, BUPAaBO 
T KOTOPBIX HAYMHACTCH KAKAbI pas 3alOJHeHHe 9eKTPOHAMM ypoOBHeH 
TembHOH n, l-nogrpymmbl c ZaHHbIM /; COOTBeETCTBeHHO, NYCTb TOUKH 
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b,, 65, bg UT. MM. OTBEUAIOT OKOHYAHHIO 3aNOJIHeEHHA KAKO Tak¢) 
nogrpynuet. Koopmunatht sTux TOUeK Oy Lem sarucpiBaTb KaK Nj (a), Z (ay 
Ni (az), Z(ae),--., Nr(0i), Z(01),.-. u T. A. Pemenuem nocTaprenng 
ganauu G6ymer Haxomnenue Ni(ax), Z(ax) u Ni(bx), Z(bx) Maa m00Hn 
belie Xs 
Ecvv Ha oTpeske OT @, HO 6, sanoaHAeTCH MepBaa NOArpynma ypoBud 
c manupim J, To N;(a,)=0, a Ni(0;) HoskKHO ObITh paBHO MAKCHMAJIbHOM| | 
UMCIY QJCKTPOHOB, MOTyU[MX 3aHATh 6e3 Hapywienua sanpera Ilayuly 
ypopuu ofnol 1, l-nozrpynnnt, umm Ni(a,)=0 u N,(0,) =2(21 + 1). 
TouHo Tak Ke, ecH Ha OTPeske OT Ag AO Oy MpOUCXOAUT 3anOJHeHI 
BTopoH n, -nogrpynnpr c tem xe LJ, TO Ni(ad2)= Ni(0;)=2(2l + Ip 
a N, (bs) = Ni(adz) + 2(2l + 1), uau, B OOnIeM Buse: 


N, (ax) = 2(21 + 1)(x—1), Ni (bx) = 2 (22 + 1) x. WV 


Snanve mpaBuia, KOTOPOMy NOMUMHACTCA OUEPEAHOCTh 3allOJIHeHEy 
ypoBHet c yBeauuenuem Z, NO3BONAeT IPHAATh oOnpeeaeHHbi cpusn4i 
CKMM CMBIC BewMuuHe x B (2). TaK Ké 
cpeau n, /-noarpynm c OHMM HW TeM 2Ke, 
HO pa3HBIMH #1 (a CJICOBaTebHO, HM pal 
HbIMM # + /) cHayada 3anOJIHAIOTCA YPOBH 
C HaMMCHbIUMM BOSMOXKHBIM Jd LaHHOrO}} 
3sHaueHHem 7, paBHpimM +1, a 3aTd 
ypoBHH co 3HayeHuemM N=1+4+2u T. 
Puc. 1. Cxematuyeckoe u3006paxe- TO, CUICOBATEIbHO, nepBoHu cpeu Taki 
Hue 3aBHCHMOCTH Mexy Zu Ny NOAPyON MOJAKHAaA 3aNOJHATbCH NOATpys 

ma c #—l=1, sBropoti—c n—l= 
Tpetpeh —c n—l=3urT. 4. Ilostomy Bemuuuna x B(2)paBHa nm — 
WJM, UTO TO Ke, X=N-+1, rae M, — paguaubHOe KBAHTOBOE YHCIO TOL M0; 
rpyulbl ypOBHeH, KOTOPad 3anOHAeTCA Ha yyuacTKe OT Ay NO by. 

2, Ilepexoaa kK onpenenenuio Z(ax) u Z(bx), T. €. 3HaueHuA Z, B pK 
M@XKYTKE MCKAY KOTOPHIMH MOKA 3aNOJHATbCA NOATpPynna ypoBuel 
C WaHHbIM 7 w pamvadbHbIM KBaHTOBBIM YHCIOM NM; = x—1, Haliem unc 
Sy HETOMMECTBEHHBIX KBAHTOBBIX COCTOAHMM, NpunanmexamyuxX K COBY 
KymHoctu (#-+ /)-rpynm co pcemu 3HayeHuamu n+l, He MpeBHIMNAaIOUuM 
HEKOTOPOH MaKCMM@JIbHOH BemMunHEE N+1l—u. Ilyctb w= 2q, Korma. 
yeTHOMg = Os 2p ores): 

Ynclo HETOKAECTBCHHEIX KBAHTOBBIX cocTosHHi Nain B mpemesé! 
(2+ l)-rpynnpt co 3HaueHvem na-+/l=u pasuo (°,') 0,5 a? maa uerHbil 
3HaueHuH w uw paBHo 0,0(u+ 1)? naa HeueTHBIX 3HaueHuH uw. Orcioga cad 
MyeT, UTO YHCO HETOKECTBEHHBIX KBaHTOBLIX COCTOAHMH, IpHHadmexKés 
mux K 2ByM (1+ /)-rpynmaM, OHA U3 KOTOPHIX UMeeT YeTHOR 3HaUeHHt 
t#+l=2qg, a Mpyrad Ha e€MHUILY MeHbIee HeEYeTHOe 3HAUeHUE 9TO! 
CYMMBI, paBHo (2q)?. Ilostomy, ecu uw ueTHO U paBHO 2g, TO 


2 


0,54 


Sa= 5) Cg atte’. (: 
q=0 
CoorTBeTcTBeHHO, eCM a“ HeueTHO u paBHO 2g + 1, TO 
0,5 (a—1) , 0,5 (u—1) os 1)2 
S= >) G+ S 20i4)=-- ee (4 
q=0 =0 


3. Ecam OuepeHOCTb 3anOJHeHUA YPOBHeH S7eKTpOHAaMM NOLUMHAeTC 
MpaBisy WOcweoBaTewbHOrO g3anomHeHua (n+ /)-rpynn, To mocweqHe 
B COBOKYNHOCTH, BKJOUaIOMeH Bce (n-+/)-rpynnbt co s3Ha4eHHAM 
n+l<u, nommua 3anonHatTbca (n+ L)-rpynna c MaKCHMaJIbHbIM B Lak 
HOH COBOKyNHOCTH 3HayeHuemM #+/=u, a B npenenax sToK (n+1 
rpynnbl CHayaa JLOJQKHbI 3aNOTHATbCA TOATpyumpl c OOmbuIMM, a 3aTe 
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‘MenbuiuM J. CreqopaTenbHO, 3anomenne nogrpynnet yposneli c l= 1, u 
-+2=a4 700xKHO HayMHaTbCA NOCTe Toro, Kak U3 ooOmero uucaa S, He- 
OX TECTBCHHBIX KBaHTOBBIX COCTOAHMHM C N+ /<u OCTaHYTCA He3aHATHIMH 
,/momrpymnbt co sHayenuamu 1</, un n+tl—=u. CymmapHoe yuca0 
M€KTPOHOB, MOTYIMX 3aHATb YPOBHU 9THX NOArpyNu, paBHoO 
| lee 
, 200 + D(a, (5) 
: l=) 
losTOMy MO#KeM HanucaTb 
Z (ax) = Sy—2(L + 1). (6) 
Tak KaK, Manee, Ha yuacTKe OT dy JO by 3aomHAOTCA yYpOBHH OHOT 
OArpynumbt c manupm 7, To Z(bx)=Z(ax)+2(2/+ 1), orxyna 
ZA(03) == Sz 217, (7): 
Yro6n BEIpasuTb Z(adx) u Z(bx) B Bue bynKuu oT l uw xX, MOACTAaBUM 
(6) u (7) smecto Sy, coorserctsylomue BbIpaxenusa (3) u (4), 3amenaa 
-HMX OHOBpemeHHO ua Ha 214+ x, rme Xx =n,-+1. Tak Kak 4eTHOCTh 
MX OMHaKOBa, TO 
) WA YeTHEIX x . 


Z (ax) =1/6(22 + x) (Ql + x +1)(2L4+ «4+ 2)—2(1 4-1), (8) 
Z (bx) = 4/5 (21 + x) (Ql + x + 1) (Ql + x + 2)— 2P; (9) 

') WIA HEYCTHEIX X 
Z (Gz) = "fo [(2l + x)? — (22 + x)] + 4/a(2l + x + 1)?—2(04 1%, (10) 


| Z (bx) = Ye [(2l + x)? — (20 + x] + 1. (2l + x + 1)? — 20?. (11) 

| Taoaunma il 

1=0 a 1=2 1=3 

] 

| ts Za mee aNn Aa) | 00) | Za, ee ZB Nor ozzy 0 AZ) 

| Ir 

| 4 0 2 4 10 20 30 56 70 

2 2 4 12 18 38 48 88 | (102) 
3 10 12 30 36 70 80 (138) = 

4 18 20 48 5A (102) (112) = a 
5 36 38 80 86 as = = a 
6 5A 56 | (412) | (418) a= = — 
7 86 88 = — —_ — — _ 


B taba. 1 npupenenbt BEluncaenupie mo (8), (9), (10) u (11) sHaueHua 
Wia,) u Z(b,) naa 1=0, 1, 2)3 uw x=1, 2, 3, 4, 5,6, 7. Baaret B ckoOKu 
iM BOOGIE He MPHBOAATCA (KaK BHIXOMAMMe 34 PaMKM PeaJbHbIX 3Ha- 
ienuii Z) peauunnn Z(ax) u Z(bx), upesprmaiomnue 100. 

4. Bpexem o6o3nauenue N; (ax—> 0x) Waa opnunaty N; B IpOMexyTKE 
IT Ay NO Ox; TOTMa MOMKEM HalucaThb: 

N; (@2— 6,) = Ni (a) + Z—Z (a) = Mi (62) + Z— Z(0,)s (12) 

Z3amenan B (12) Ni(ax) uw Z(ax) unu Ni (bx) (a Z(bx) cooTBeTCTBYyW- 
mumMu BEipaxenuamu (2) u (8)—(11), noxyuum: 

1) MIA UeTHBIX X 

Ni (ay —> 04) = 2(2L + 1) x + 22+ Z—"o (20 + x) (2h + x + eek 
( 

6) [vIn HEUCTHHIX X 


N, (ay —> 0x) = 2 (E+ 1) x + 224+ Z—1/o [(2l-+x)>—(2l4+-x)] — Yo ie | r. 
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Ypasnenus (13) u (14)* Beripaxaor sasucumocTb N; oT Z B a1060M 
uutTeppasos oT Z = Z(ax) WO Z=Z (bx), B KOTOPHIX MPOMCXOAMT 3ank 
HeHve ypoBHeli c qanHpim J. B npomMexyTKaxX M@2K ly TaKMMH HHTepBa 
N; = const u pasno JN; (fj 
B cTopoHy Z<Z (dx) 
papHo N,(b,) B crop 
Ze > (04): 

CpaBpHeHue BBIYHCJII 
HbIxX MO (13) u (14) u da 
THYeCKUHX BeHUNH NM, nf 
BeJIeHHOe Ha puc. 2, 
Ka3bIBaeT, 4YTO eHCTE 
TeJIbHaH 3€BHCHMOCTb M 
ny Zu NM yAoBanerBor 
TCJIbHO OMHCHIBAeTCA 97 
MH ypaBHeHuamu. Hani 
Jee MOJHOe COBMaeH! 
HaOmomaetca aa l=; 
Her wu ofHoro cayué 
Kora Obl YHCIO p-9Ier 
POHOB, BBbIYHMCJICHHOe | 
(13) u (14), He copmaso} 
cbakTuueckum. Hemuort 
pacxO#KeHuA MeKTy & 
YMCJICHHBIMH WM dakTHo 
CKHMH BeJMUMHaMM 
BCTPeNalOTCA A S-, d- H 

fp 3JIEKTPOHOB; Kak BU JLHO 
0 20 40 50 #0 70 + pac. 2, OHM BeECbMa Hep 
Z JIMKM. 


Puc. 2. Uncno s-, p-, d- u f-3neKTpoHOB B aTOMe Tak Kak (13) ul (14) . 
‘Kak dynKuuA Z. J]oManpre JMHHH (B HaKJOHHOH Yac- AMIOTCH CHERCTBHEM | TB 
TH) OTBeYaIOT ypaBHeHusAM (13) u (14), KpyxKamu BHJa WOCJeCTOBATeCJIbHO 
MOKasaHbl AMMMpHYecKue 3HayeHuA N,. J —s-sneKTpo- g3anomHeHHA (nM + l)-rpym) 
‘ub (f= 0); JJ — p-snextponpt (/= 1); I] —d-snext- TO MpHBeeHHOe Ha pc. 
poupi (/ = 2); IV — f-anexrpoupi (/ = 3). cpaBHenue BbIUHCJICHHbE 
M (akTH4UeCKHX BeTHUN 
Ni MOXeT CJyKUTb XapakTeEPHCTHKOH TOTO, HaCKOJbKO TOUHO 93TO mpaBi 
JMO OTPaxKaeT MCMCTBUTeJbHYIO 3aKOHOMEPHOCTh, KOTOPOH NOMYMHAeTC 
MOCNE€KOBATCABHOCTh 3aNOJHCHUA IJIEKTPOHHBIX ypOBHel B aTOMAX C YBé 
auuenuem Z, OOycOBIMUBAaIOMaA CTpoeHHe NepHoAMYeCKOH CHCTeMBI 3.1¢ 
MCHTOB. 


Tloctynu.io 
15 I 1954 
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* it n 
IIpuMenAA HECKObKO MHOK CnOCOO BHIpaKenusa Z(Q@,), avanorn4yHB UCMOAb3OBak 
wlomy B (7), 4Ba ypaBHenus (13) u (14) MoxHO mpeobpas0BaTb B OAHO: 


N,(@_ > by) = 2 (21 + 1) % + 20 + Z—My (21 + x) (20+ x +1) (20 + x + 2) — 
— 4, (2b + « + 1) [4 —(— 42), 
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Jlokaayn AKkagemun Hayr CCCP 
1954. Tom XCV, Ne 6 


PH3BHKA 


Akajemuk JI. Jl. JIAHJLAY, A. A. ABPHKOCOB u HL, M. XAJIATHHKOB 


CUMIITOTHYECKOE BbIPAXKEHHE JIS) FPHHOBCKOM ®YHKLUMU 
®OTOHA B KBAHTOBOH 3JIEKTPOJMHAMUKE 


B npeabiqyuux padorax (*,?) Hamu ObIIM NOWTyyeHbI OOnMe HHTerpatb- 
BlI€ yPaBHCHHA KBaHTOBOH 9AeKTPOAMHAaMHKH HYJeBOrO NpuOaM%xKeHHA UH 
aH JCHbI ACHMMTOTHYECKHE BbIPaXKCHHA LIA ICKTPOHHOM FPHHOBCKOH MyHK- 
uu G vu BepmuMHHOn uyactu I',. Tenepb MbI 1pHMeHuM NOyYeHHbIe pesyb- 
aTHI IA HAaXOKMEHHA POTOHHOH rpHHOBCKOH myHKuHU Dyy. 
HMuterpat, crosuwi B ypaBHeHuu gaa Dyy (6) (*), npn Goabmux p pac- 
OMUTCA B WaHHOM CJlyyae KBapaTHuHO. OHako, NOCKOMbKY 3HayeHHe 
Terpaia npy k=O OWKHO paBHATbCH HYJIO BCJEACTBHe 3aKOHAa COXpa- 
: gapana (nonepeyHOCTb AMpaKOBCKOFO TOKa), MbI JOW2KHbI paccmar- 
BaTb JIMUIb pa3HOCTH MeXKAy ITMM HHTerpasOM UM ero 3HAaYeHHeM MIpH 
=0. Yuntpipaa, uTO 4eHbI, COmepxKalMe B 3HaMeHaTee p*, WaloT HY Ab, 
pH yCpejHeHHU MbI NpHAeM ONATb K UHTerpasy OrapudMuyecKoOroO TuNA. 
lockObKy oOOmacThb p<<k, Kak MeErKO BUeETb, HHYETO CyLIeCTBeHHOFO 
“wuHTerpase He aeT, HAM MOCTaTOUHO paCCMAaTPHBaTb OONacTb p> k. 
IIpu Bbluncatenuu sorapwudMuyeckoro wuHTerpasta HeEOOXOHMO, pa3y- 
eercs, Hamofo6ue Toro, Kak 9TO LeMaOCch B UpeLbI Lyme padote, yyecTb 
T.(p, p—k; k) n06anxu Broporo nopagKxa no k/p. Jina waxox enna 
[MX OOaBOK BOCHOAb3yeMcA ypaBHeHueM Aaa’, (1) (7), mpHyem B CTOSs- 
[eM 3e€Cb MHTerpase Nepetsem OT MepeMeHHOHM UHTerpHpoBaHHA Fk K Mepe- 
eHHolh k’ = p—k. Torga on npumet dopmy 


[Di (P—H)Tu(p, A's P—R)G(R)To(R', kL; DG(k — I) x 
x Ty(k’ —l, p—l; k’ — p)d*k. 


mecb cuntaetca pS>l. Ouesugno, 4TO OT pa3s10xKeHuA G(R’ — 1) nO cTe- 
syam 1/k', melicTBUTebHO, BO3HMKaIOT YEH! BTOPorO NopazKa no J, 
\MBOMAIHe K UHTerpaty, Aorapud@mMuyeckomy B OOmacTH p> k' Sl. 
e€HOB NepBoro nopsaKa Mo / He MOKET BOSHAKHYTb, TaK KaK OHM CO- 
-poKaT B 3HaMeHaTese k’* wu ucuesaloT IPH MHTerpupoBaHuM NO yruam. 
NeHbI paCCMaTpuBaeMoro TuIIa MOryT BO3HUKaTb KaK OT G(k —!), TaK 
ot I.(k’, k’ —1; J). 3apucumocts or / B nocaequem Ty faeT ueHbI He 
ypamka [2/k, a nopsyKa [?/p?, KOTOpbIMH MOXKHO MpeHeoper. 

Mit nauHem c BbIUMCTeHHA O06aBOK, BO3HHKalOWMX OT G(k’ —l). 
pesybTaTe BLIUMCeHHM HAaXOJMM HUCKOMOE BbIpaxKeHHe: 


i hral — Pre Pinah— pital p 
w-{2dz(8) Y ee Ye + {d,(%) — d(®)] se aCe) X 


& 
x a (z)B* (2) dz. (1) 
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fiz 2 
3mecb :=In(—4), = In(— or 
Oxa3pipaeTca, 4TO ocTaTOuHO ucKaTb nonpasKy Kk I'.(p, p—J; 
B Bue: 


s(t not @){adi() “A” + [dv @— dO) - 


TlomcrapuB 9TO BbIpPaxKeHHe B HHTerpal HM CpaBHHBaA ICHbI B eBO 
M Upapoll uactax ypapHenua gan I (1) (1), momyyaem ypaBnenue Aa 


s(&, %): 
e ¢ 2 


ao N= z\o (z) 8 (z)di(2)s(z, dz + =e 


T 
a) . 


miheodiah 


a (z)§*(2)dz. 


3S ten 


Tloactapaaa Bbipaxenuve (2) gaa modasKku kK I B ypaBHeHue rei 
Duy (6) (1), Moayyaem | 


: pk ek 
Ae(n) el —8di(n)| 2 OP @)adl2)s qydz + xix \ a (z) 8? (2)dz| } 
n cu) ( | 
Yepes L 3mecb OO003Ha4UeH BeEPXHHH peed paccCMaTpMBaeMbIX HAMM 3h 
YeHHH BeJHUMHbI 4, KOTOPbIH OMpeeAeTCA PaMyYCOM «pa3Ma3bIBaHU 
B3aMMOselicTBuA. CorsacHO MpuMHATOH HaMM CXeMe «pa3Ma3aHHOTO B3auMG 
JeHCTBUA», BeJIMUHHA B3aHMOMeEHCTBUA MOUAKHA OBICTPO Namath, KOTL) 
MMIyJIbC peBbliaeT KpHTuyeckylo BetMuuHyY P~I1/a, roe a—panny 
Bp3auMoselictaugd. Ycuopue p> P nepexozuT B JOrapudMuyecKoH wWKay 
mpocto B ycmosue §€>L, roe L=I|n(—P?/m?), nockombKy 3HauuTes 
HO€ H3MC€HE€HHE BeHYMHbI P COOTBETCTBYeET OTHOCHTCbHO HMYUTOKHEA 
usmMeHeHuam In(— p?/m?). [Tlostomy ak? pa3sMa3biBaHud NpMBOLUT K TOM) 
YTO BC€ MHTerpadbl, CBASAHHbI€ C B3AHMOJEHCTBUMEM, MOJDKHbI OpaTbea PB 
BepxHero mpeyena L. Monuepkuem, 4TO, COrIaCHO OCHOBHOM CXeMe, KOE 
CTaHTa €, ABJACTCH B’ WeCHCTBUTebHOCTH PYHKUMeH «pamuyca aac 
Hus a, T. e. BeaMunHE L. IIipu syruucaenuu dynkunii G u Ty, (2) na 
He OBI HEOOXOMMOCTH NOJIb30BaTbCA pPasMa3bIBaHHeM, HOCKObKY ra 
pacXOAMMOCTb ONpeLemATACh pynkuneli di(é) npousBombHolt, a He cBs 
3aHHoli C XapakTepOM B3auMOseHcTBUuA. OHAKO, eCJIM MbI BBOJMM pa3Me 
3bIBAHHe, MBI JOJIKHbI ABTOMATHYCCKM WM B MHTerpasax, CTOAMMX B NOK: 
-3aTeIaAX @ uM 8, TOCTaBHTb BepxHHH mpenen L Bmecto 6ecKOHeUHOCT? 
OrmetuM, uro upu stom B(L)= 1. Oro coorBercTByeT TOMy OUNeBHL 
HOMy OOCTOATeIBCTBY, UTO pu uMMywbcax p> P p3anmojelictBue uc 
yesaeT HM 9JIEKTPOH JOJDKeEH BeCTH CeOA Kak CBOOORHHIM, He B3aHMOReL 

CTBYIOWUMH C NOJIeM. 

Cpapuusaa dopmyay (4) c dopmyason (3), nonyuaem: 
1 


AuppepenuupyaA ypapneuwe (3) mo & uw yuuTEIBad CooTHomenn 
1 d E g te O(c 2 
ary a = Te di(&)8(&) (*), nomyuaem 
GMb NIC) yeh Be, 
eo "3 ® dz |. elt ( 


oTKy a 


B (é) 
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“YuHTHIBaA, YTO IpH '=y s =O, corsacuo (3), 
eg 
2 


si, 1) =>4 E—1)8 0). (7) 


Tlogctapaaa cioona §€=L u yunreipaa 6(L)=1, nosyuaem oxKonua- 
IbHO u3 (5): 


4 
di (4) = ee ae (8) 
i eS 


oT 


TMCTHM, 4TO 39TO BbIPaKCHHe, B OTMHYME OT BbIpaxeHHi Aaa Gu Ty 
* COME€PAUT NPOWSBOJbHOH @yHKuMM ad}, KaK 9TO HM TpeOyerca rpagu 
THOH HHBapHaHTHOCTbIO. 
Ora PopMywla mwpumMenuma upu |k?| ~m?. Tipu k2~ m2 ona gaer 
0 { 
d! sere ta (9) 
Begs 


OCKOJIbKy Ip & MaJbIX NO CpaBHeHHIO C m UWHTerpupoBaHHe BeeTCH 
>no0 p>k, ano pm, dmopmysa (9) uMeeT Mecto u fan kkR<m, 
uacTHOCTH Hu faa RO. 

Tenepb Mbl MOXeM HalTH CBA3b M@K Ay KOHCTaHTOM e, WM HCTHHHBIM 
palom auexTpona. Jlia sToro paccMoTpHM; HampHMep, paccesAHHe 9VIeK- 
OHa Ha 9IeKTPOHe. OHO Hu300paxKaeTca WHarpamMol Ha puc. |. CBobon- 
€ KOHIUbI COOTBeETCTBYIOT p? = m?*. Jia Toro 4YTOObI MbI MOTH NpHMe- 
Tb NOWyueHHEIe Hamu dopmywap aaa TD, (*), HeoOxonHMo, YTOOH! u 
yJbc POTOHa Ha POTOHHOM JMHHM He Ob 
YeHb BeJIMK N10 cpaBHeHHIo c m. IIpu stom 
OXKHO ipeHeOpeub 7 B 3HaMeHaTese dop- 


Das 
yaut (8), T. e. 3amenutb d; na d?. Coraacno (a2 weg r- 
alcony (*?), Ka LOMy CBOOOJHOMY KOHILy CO- £ 
TBETCTBYE€T MONOJHUTEIbHOe YMHOMKeHUE 
a lim (p—m)G(p), B Hallem cay4ae Puc. 4 
Pm 


apubilt V6 (é = 0). 

YuuTblpax, YTO AuarpamMa Ha puc. | cosepxXUT 4 BICKTPOHHBIX CBO- 
OMHBIX KOHUA, ABE BepIIMHbI UM OLHY POTOHHY1O JIMHHIO, JIeETKO BUETb, 
TO B pe3yJIbTATe MBI NOMYIHM [VIA aMIVIMTY LbI paccesHuA OOBIUHYIO (POp- 
yay, re BMecTO KBay[patTa sapaqa OyaeT CTOATh MpousBemenne e2a° (0) 


'(0)d?. Tloncranaaa cooTBeTCTBYIOWHe BbIPaKeHHA, NOsyyaeM OKOHYA- 


CJIBHO 
2 


ar 


aa 
= 2 
1 
weed 
Pe oT 
Pasymeetca, Ta xe (bOpMya MowyuaeTCa M M3 paccMoTpeHUA mMOOOrO 
pyroro adpexta. Ona, Kak wu CaemOBanO, yoBNeTBOpAeT TpeOoBaHHl0 
JaMeCHTHOH MHBapMaHTHOCTH. Bpipaxkaa e? yepes e?, uMeeM 


e2 
eer 
3 9TO OpMyJbI BUAHO, UTO UpH 3aayHOM e* 3HaueHHe ef pacTeT Cc yBe- 
syenuem L MM CTaHOBHTCH NOpsyKa CAMHMULI UpH sHayenuaAx L, Onu3Kux 
3 /e?. TlockombKy HalIM OCHOBHbI€ ypaBHeHHA BHIBECHbI B MpeAMONO- 
euun e?< 1, Hamu Popmyapl (B TOM uucue u sbopmy.aa (10)) nepectaroT 


4* ALS 


6bITh NpHmMeHuMbIMH upH L > 3r/e’. ITO o3HayaeT, YTO BCA PaccMaT 
BaeMad TCOPHA IpHMeHHMa JMWb UpH §¢<3n/e’, MH paccMoTpeHHe Me 
WHX pasMepoB H OOMbIIHX 9HEPrH C €€ NOMOLIbIO HEBO3MOXKHO. 

B jelicTBHTeIbHOCTH IIpearaeMad TEOPHA CTAHOBHTCA HENMPHMCHHMC 
3HAUHTeIbHO paHbille u3-3a rpaBuTayuH. [paBHyTalMOHHOe B3aMMOCHCTBI 
CTAHOBHTCA MOpAyKa 3seKTpoMarHuTHOrO upH p?~e?/K (K —rpaput 
IHOHHad NOCTOAHHAaA). ITO cooTBetcTByeT p~ 2°10 % r~ 10” sau L~ 1 

Mopmysa waa dy MOKET ObITh TeMepb HaNHcana B Buse 


2 y 

dik?) = 35 
@ 1— ~In(——; 
3% ( ol 

upH k>>m). C TrouHocTbio AO «nepeHOPpMHPOBOYHOTOY MHOKUTEMA A; OK 
3bIBaeTCA, KaK HW CIEMOBaIO, HE 3aBHCALLHM OT paquyca «pa3sMa3bIBaHH 
IIpu perome dopmyupt (11) Ob110 cyuecTBeHHO TO, YTO MBI He pa 
CMaTPHBaIM HHAKAaKUX JPYIHX 3apAXKeHHbIX YaCTHI, KPOMe 9JIEKTPOHO 
Ilo OTHOWIeHHIO K YaCTHIaM, CHJIbHO B3aMMOMECHCTBYIOUIMM C He9JIeKTP) 
MarHUTHBIMM NOJAMU (7-Me30HbI, HYKJIOHbI), TAKOe IpeHeOpexeHue, HECO? 
HeHHO, OMPaBaHO, MOCKOJbKY OHH, OnaromapaA cnueuupuyeckuM seat 
€MCTBUAM, NOJy4alOT KOHEYHbIN «paguyc», H B3aMMOeCHCTBHe UX C IVE} 
TPOMArHHTHbIM NOM YObIBaeT C YBEJIMYCHHEM BOJIHOBOLO BeKTOpA OBICTPe. 
yeM 3TO MMeeT MECTO B *opmyue (11). | 
C pyro cTOpOHbl, BO3MOXKHO, YTO B Npupose CyWlecTByIOT YaCTHLE 

He CHOCOOHHI€ K CHJIbHBIM B3AMMOJCHCTBHAM (f-Me30HbI?). B 9TOM culyud 
B 3HaMeHaTele POPMyJIbI Aa Gy BMECTO BTOPOrO ueHa OyeT CTORE 
CYMM@ aHaJIOrMYHbIX BbIPAKEHHUM AIA pasHEIxX COopToB yacTuL. IlocKomb! 
mpousBemenue e?/3t Ha NOrapHqMbl OTHOIWEHHA MACC eCTb BCergza Mai 
BeJIMYHHA, ITO MpakKTHYeCKH CBeeTCA K YMHOMEHHIO BTOPOFO WIEHA B 3H. 
MeHaTeJIe Ha WeIOUMCICHHDIM MHOXKUTCIb, PaBHbI YHCY COPTOB TaKO" 
poma uacTul. 


(il 


[loctynuao 
25 IT 1954 


LWATMPOBAHHAA JIMTEPATYPA | 


1 Jl. 0. Jlaunay, A. A. AO6OpuKxocos, HM. M. Xanaruuxos, JAH, © 
Ne 3(1954), 2 JI. I. Jlanaay, A. A. AO6Opukocos, WM. M. Xanatuuxod 
AAH, 95, Ne 4 (1954). ® F. J. Dyson, Phys. Rev., 75, 1736 (1949). | 
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Aoxunago Akagemun Hayr CCCP 
1954. Tom XCV, We 6 


PHSHKA 


r. Wi. CTAPUEB 


TPEXJIYYUEBOK MHTEP®EPOMETP JIA ACCAENOBAHUA 
AHOMAJIbHONM JUCNEPCHU 


([Tpedcmasaeno axademuxom A. H. Tepenunoim 15 II 1954) 


| AHOM@JbHaA QMCHepCHA Kak MeTOA UCCeEMOBaHHA UCHOAb3yeTCA AAA 
\euleHuA IWMpOKOrO Kpyra 3aay NpukKJaHOH u TeopeTuyecKOH cneKTpo- 
‘commu. JI. C. Pox nectBencKul (*) co3qaq TOUHBI unTeppepeHUMOHHE 
NeTO u3MepeHuA AMCHepCuM, NOAyyMBUIMH Ha3BaHHe METOa «KPIOKOB); 
(2A WpakTH4eCKOFO NPHMeHEHHA 9TOTO MeTOAa UM ObIA MpeAAOKeH UHTEP- 
JEPOMETP OPHIHHaJbHOH KOHCTpyKuuUu. B nocaeqHue TOAb B MpakTHKe 
SHTEPMePeCHYMOHHHIX H3MePeHHH Halla MpHMeHeHue 3aObITaH CxXeMa Tpex- 
yueBoro uHTepdepomerpa (*, ?). B wacronmel CTaTbe U3N0%#KEHHI pe3y.b- 
laTbl IPHMeHeHHA TaKOrO HH- 
lepdepometpa a u3MepeHuii 
jucnepcuu BOJH38H JMHMH NO- 
awe 

| 


| § 1. Cymuoctb Tpexayyeso- 
(0 MeTOJa 3akmOUaeTCA B Cre- 
Lytoulem. Paccmotpum oOplunyio 
“XeMy HaOmozeHua Luddppak- 
uu OT TpeX paBHOOTCTOAMIMX 
qeaeli S, (puc. 1 A). Dudppax- 
\MOHHAA KapTHHa, HaOwI0Maemax 
| @OKaIbHOH MMOCKOCTH OObEK- 
ipa O,, MOXeT ObITh mpel- 


iTaBJIeHa Kak pe3yAbTaT MHTep- 
depeHuMH wyueh, mpomeqwux 
cepes OOKOBbIe Ie, C yYOM, 
(pOuleAINMM CPpeHIOIO ULC. 
icmmM Ha WyTH cpefHero sya 
(OMECTHTb WaCTHHKY TOJIIMHBI 
fc moKa3aTeleM nperoMseHnaA 
1, TOBUZ AupakUMOHHON Kap- 
‘MHD! Oy (ET 3aBMCETh OT pa3sHO- Sree 
tmu xoza A=(n—1)d, Buocu- 
mov umacTuHKolH. Ha puc. 2 moKa3saHbl CHUMKU muddpak WHOHHEIX 
(ApTHH, COOTBETCTBYIONMe PasvIMYHbIM 3HayeHuAM pasHocTH xoga A. Ha 
sHuMKe 2a B IPpOM@EKYTKaX M@XKAY TlaBHbIMM MaKCHMyMaMM NlOMellaeTCA 
2e 10 OMHOMY, €ABa 3aMeTHOMY Ha pelipOYKUMM BTOPHYHOMY MaKCUMyMY» 
3HeceHHe pasHOCTH XOfla IpHBOJMT K U3MCHCHHIO OTHOCHTEJIbHOM APKOCTH 
)THX MA@KCHMYMOB; C YBeJMYeCHHEM Pa3HOCTH XOJa APKOCTb BTOPHUHbIX 
aKCHMYMOB pacTeT, a TlaBHbIX, HaOOOPOT, yOuIBaeT. SpKOCTb MaKCuMy- 
“OB ypapuuBaetca, Korma A=i/4 (puc. 26). B arom cayyae kapTaHa 
11814 


i 


mouyuaerca Takad Ke, Kak JIA MByX OOKOBBIX IleJeH. HanOoupuy 
APKOCTb BTOPHUHbI€ MAKCHMYMBI MMeIOT IPH 3HayeHHU A=i/2 (puc. 2h 
JlampHefiee yBesMueHHe Pa3HOCTH XOfa MO 3HaYeHHA, paBHOro h, Ba 
BpamaeT KapTHHy K MepBoHayatbHoMy Buy (puc. 2a). Takum 06pa3o) 
OTHOIMMeHHE APKOCTeH MByX COCEAHUX MOMOC OKASbIBAeTCA BECbMa FYBCTB 
TCJIbHBIM K HeOOJIbINMM H3MCHCHHAM Pa3sHOCTH xO. 

Uro6hl IPUMeHUTh TpexXyyeByIO CXEMY K H3MePeHHIO AMCIEPCHH OKO. 
JIMHUM MOTMOULCHHA, HALO CIPOeKTHPOBAaTb H300paxeHve TOPH3OHTAIbHE 
mup@pakWMOHHIX MO0C Ha Web cneKTporpada. B stom cayuae BOJIM: 
JIMHMM MOTMOWeHHA, THe NOKasaTeAb MpesOMMeHHA ObICTpO MeHHeETC 
APKOCTb TvlaBHEIX W BTOPHYHEIX MAKCHMYMOB Oy JeT YepegoBateca. B cnekT} 
TOABATCA OTUeCTIMBbI€ PaspbIBLI AM@DpakWMOHHLIX TOMOC, PaCCTOAHE 
KOTOPBIX OT JIMHHM NOriomenuA JerKo usMepuTb. YAOOubIM coco u3M 
penHuii COCTOMT B HaBeACHHH HTH OKyJApa MMKPOCKONa Ha TOUKH paBHe 
APKOCTH TlaBHbIX HM BTOPMUHEIX MaKCHMyMOB. JIA MOCMeMOBATebHO} 
pama Takux TOueK pa3sHOCTM xofa paBHBl */,A, 3/44 u T. 

3aBUCHMOCTbh NOKa3aTeJA MPeCAOMACHHA OT WIHHbI BOAHbI OKONO JMHE 


NOPJOMeCHHA C AAHHOM BOWHBI A; C MOCTATOUHOH TOYHOCTbIO BbIpaxKaeT 
(opMy 70K 


n—l= eae 

B sroh dopmyse KosmPuuweHT A; NPOMOPUNOHAMeH «CHE OCUMAIATOP 

Ecm o003HaUNTbh HOMep «pa3spbiBa> MOOC Yepe3s &,°TO pasHOCTb XO. 
COOTBETCTBYIOINLYIO H3MCPACMbIM TOUKAM, MOMKHO 3alHcaTb B Bue 


adi mn 
Ae) d at ie) (Ria NSO iB ee) : 

re Oj, — paccTosHue k-ro «pa3pbipa» OT AMHHH NOroOUeHuA. 
H3 dopmyul (2) caenyert, uTo 16;, muHeiHO 3aBucuT oT k. OrKnan 
Bad 110 OCH OpAHHAaT 14j,, a MO OCH adcuucc k, Mbt nowyuMM pamy 
JIMHHIO, YrIOBOH KoIppuyneHT KOTOpOoH paBpenH tga; == 1/a;d. Ouesugn 
4uTO BCe IIPAMBI€ LOJOKHbI WepeceKaTb OCb aOcuucc B ToUKe k= 4/5, ¢ 
OTBETCTBYIOINeH HyJeBow pasHocTu xona. M3mepus yrow HakwoHa, err 
HauTM OTHOMeHHE CH OCUMAIATOpOB fof; MIA ABYX JMNM C WMHan 
BOJH Ay HW Ag, Ecam o6€ JMHUM MMEIOT OOM HWKHUH ypOBeHb, TO | 


fo a (2) — letaiy 
Pt eC a ae e 

§ 2. C wesbio NpOBeEPKU U3102%XeHHOFO BIE MeTOAa OblNM H3MepeH 
OTHOIMMCHMA CH OCIMIATOPOB AA BrOporo yOseTa wesua A 4555,4- 
4593,2 A. Jlia storo myOaera uMeIOTCA BeCbMA TILATeIbHbIE u3sMepeHu 
BHIMOJIHCHHBIE METOXOM «KPIOKOB». | 

OontunEit uTepdepometp Pox ecTBeHCKOrO OLIN NpeBpalyeH B TPe 
Jy4eBOH BBeeHueM ewe B OOa uNTepdepupyiomjMx myuKa. Ontuy 
CKad CX€Ma YCTaHOBKH H300paxena Ha puc. | B. Topusonranpuaa meu . 
mupuHon 0,02 MM ycTanaBauBanach B cboKyce OObeKTUBa O,. CpexnH: 
memb Ss; u OoKoBble mem S, uMeru wupuuy 0,5 mm; paccTrosHue Mex] 
OOKOBBIMH IeJiMu ObIIO paBHO 2,0 MM. B ofHO mmeyo BBOMMMACh H 
rpepaemaad meuKonw Kiopera Ky c napaMu ucCaeyemoro MeTasa; BO BT 
poM lweywe NOMelladach TOUHO TakKad %Ke KOMMeHCANMOHHAA KioBeta K 
Oobextus O, mpoeKTupoBant uHTepdbepeHMMOHHEIe NOMOCH Ha Merb Tpe 
NPpM3MCHHOTO CTeKAAHHOTO CHeKTporpaca 6oapmoli mucnepcuu. Ilenp . 
ocBellalaCb KPHNTOHOBOK yrou BLICOKOTO- MaBJeHUA. 

IIpenpaputerbHo untrepdepomerp ocTuposasca tak, uTOOM! Ha me, 
cneKTporpada noayyanach mupoKad Oead nonoca HyseBoro NOpALK 
Wiis sToro B MYYKH BBOMAMCh UemM S, u S3, npuyem ayu, mpome 
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K cmamne I. 1. Cmapuesa, emp. 1181 
Mi 


A 


Puc. 2 


Puc. 41. CarutramtbHbtt paspe3 wmielku 
B. punctatus Rud. A—npogoubupie my- 
CKYJbHbIe BOJOKHa; 5—MOsroBoH cAOK 
TapeHXHMMbBI, BKJUOYAIOWMH OOMbUIOe KOVIH- 
YeCTBO AMCOOMHTAPHbIX KJICTOUHDIX 9JIe- 
MeHTOB. Mukpodoto. Oxkpacka #KeJle3HbIM 
TeMaTOKCHAHHOM. X 630 


Puc. 2.Carutraibuplt paspe3 cTpoOn Jbl 

B. punctatus Rud. B oOnacTH WepBbIx 

WIeCHHKOR. A — NpOLOMbHbIeE MYCKYJIbHBbIe 

BoJOKHa; 5 —MO3roBoOH COM MapeHXUMbI 

© MHOO/JaCTaMH BepeTeHOBUAHOH opMBI. 

Mukpopoto. Okpacka  903MH-a3ypomM. 
x 630 


Puc. 3. Tlomepeunbi paspe3 mMo3sroBoro cos 
apeHxuMbl wieHuka T. saginatus. Llentpaub- 
Hy! YaCTb 3aHHMaeT CAOH MHOONaCTOB Bop30- 
BeCHTPaJbHbIX MBI YHDIX BOMOKON. Mukpodoro. 
OxkpacKa KeJle3HbIM PeMaTOKCHIMHOM. X 280 


AH, T. 95, Ne 6 


Puc. 3 


dauli uepes S3, ycranapuBaica MOCepeAMHe OTHOCHTebHO 6OKOBHIX Jy - 


eo 


del, BbIAeJeHHEIX Weramu So. 

_ B 9sroli ycranosKe Ono cororpadupoBaHo HeCKOMbKO cepuli CHuM- 
‘KOB MMCMepCcHH B Napax we3sua*. Y mupoKo paccTaBaenHoro py6uera 
‘Wesua (cM. puc. 3) u3mepanuch paccrosnua MEK LY COOTBETCTBYIOWMMH 
PaspbIBAMM MOMOC MO pasHBle CTOPOHEI OT JHHUM MOPOUeHUA, Tak Kak 
/MecTa paspbiBsoB OoONee OTUETIMBH, YEM AMHUA TOrmoOMeHua. Kpome toro 
Mp4 sToM cnocobe usMepenui ycrpanserca ommm6Ka oT cmemenna Hyae- 
“BOM NONOCH uHTeppepometpa, UPHBOAAMIAad K aCHMMeTPHUHOMY pactOv0- 
OKCHHIO PaspbIBOB NO OTHOWeHHIO K JIMHMH Norsouenus. Cmemenne Hy- 
J€BOH NOOCh] BHOCHT MNOcTOAHHy10 pa3- 
HOCTH XOJa, KOTOpad cwaraeTca c pa3sHo- 
CTbIO XOJ\a, BHECCHHOH MapaMu, 10 ONY 
CTOPOHY OT JIMHMM H BbIUMTAeTCH 10 Apy- 
Tryio cTopony. STo u mpusoxuT K acuM- 
MeTpuuv. CueqcTBHeM e€€ ABJIAETCA TO, TO 
IIPAMbIe JIMHUM, NOCTPOeHHHIe 10 dopmyste 
(2), ye He OymyT MepeceKaTh oCcb abc- 
yucc B TOUKe k = 1/,. M3 rpaduKos, mpen- 
CTaBJICHHEIX Ha puc. 4, BUAHO, UTO BCe 
IIpAMbIe NepeceKalwoTca B OHO TOKE 
k=1'/,, T. €. BAMAHMe CMENICHHA HYeBOT 
MOJIOCHI yCTpaHeHo. 

PaccTOAHHA Pa3pbIBOB Oj, OT JIMHHM NO- 
TIOULCHHA, BLIPaXeHHble B AHCTPeMAaX, CBe- 
-Renbl B Tada. 1. CoorperctByiomue Tou- 
Kw HanHeceHbl Ha prc. 4. 

M3 OTHOMWeHHA TaHreHCOB YyrvJIOB Ha- 

KJIOHA IPAMBIX OnpeemANOCd fo/f, MA UC- ee 
cjemyemMoro jyOmeTa. CpemHee 3HayeHue 
OTHOINMeCHHA CHI OCIMJJIATOPOB, nO,cun- 
TanHoe u3 10 cHumMKoB, OKa3a0Cb paBHbIM fo/f, = 4,22 + 0,03. [La storo 
myOnera JI. C. Poxgmectsenckui (1) momyyun s3HayeHuve 4,07 +-0,00. 
B. K. IIpoxodses u I. Ultanzenp (5) mnpuBonatT sHayenne, papnoe 4,25-- 
+0,06. Takum o6pa30M, HallM W3MepeHHA HAXOATCH B BeCbMa XOPO- 
mWIeM COrjacHu C H3MePpeHHAMH, MPOBeCHHbIMA Me€TOOM 4KPIOKOB». 


Ta6uuna 1 


he =4555,4 A y= 4593,2 A 
Ne 
ao So5 823 804 825 815 S12 815 
2 3,29 1 OY 1,28 4,05 2,85 0,75 0,49 
4 2,84 ATS 1,20 0,99 Py NI 0,68 0,43 
6 2,16 1,34 0,96 O75 1,66 052 0,34 
vi 1,79 AAT 0,85 0,65 1,50 0,50 0,28 
10 2,46 1,46 1,04 0,83 1,80 0,59 0,3 


HutepecHo OTMeTHTb, YTO HaHeceHHbIe Ha rpaduKax TouKu (Tad. 1) 
HOLXOMAT K JIMHMAM NOrsomjeHuaA Ha paccTosHua 0 0,3 A. Coxpanenne 
IPAMOMHEHHOCTH TpaPvKOB CBULETENbCTBYeT OO OTCYTCTBHM CHCTeMaTH- 
YeCKHX OWHOOK B H3MePeHWAX Ha CTOJb ONM3KUX PACCTOAHMAX OT JMHHM 
HOrAOULeHUA. ‘ 

Mexay TeM, u3MepeHue CuaObIX JIMHHM MeTOAOM «KPIOKOB» OC102K- 
HACTCH TEM, UTO Ha OM3KHX PAaCCTOAHMAX KPIOKa OT JIMHUM BCJICACTBHE 


* B oOpa6oTke CHHMKOB mpHuMana yyactue E. E, bepesmua. 
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aCHMMeTpuu (POPpMEI KpioKa NOABAeTCA CHCTeMaTHY4eCKad NOrpemsHocrs (4,° 
YMeHbIUMTb ACHMMETPHIO MOMKHO TOJIbKO YBEJHYCHHEM TOJILMHEI KON 
Me€HCAUMOHHOM MWwaCTHHKU, a 9TO BeeT K CHH2KEHHIO UYBCTBUTEJIbHOCT 
MetToga. Ecau mpenoOu0OKUTb, YTO WJIH TOUHBIX M3MePeHHH Ha paccTos 
HHaAx 0,2—0,3 A TpeOyeTCH KOMMeHCaIlMOHHaA WwacTHHKa TOmMMHON 10- 
20 MM, TO HECJIOKHbIM NOACYeT NOKA3bIBaeT, YTO TPeOyeMaxA B 9TOM CUIY 
yae JMCHepcuaA napoB OyLeT MPHMepHO Ha NOPAAOK MpeBOCXOMUTb Hak 
MeHbINe€e 3HAYCHHE, H3MEPHMOe TPeXJYYeBLIM METOJLOM. 

Haxoneu, CaemyeT elle OTMeETHTb, YTO BECbMa MNpOCcTOH Tpexsy4yeBo 
uHTepdepomeTp AIA UCCCMOBAHHA AHOMAJIbHOM MUCHeEPCHH MOKHO NC 
CTPOHTb 10 THY uHTepdepometpa Pameax c TpeMA meAMH. 

IIpunomy uckpeuuioio OuarogzapHocTp npod. B. K. IIpoxodpesy 3 
MHTepec, NPOABJICHHbIA K HaCTOAULeH padoTe, H WeHHbIe 3aMeuaHHA. 


Noctynuao 
9 II 1954 


LHTHPOBAHHAS JIATEPATYPA 


17. C. PowxngectBpeucku, AnOMatbHad AucnepcuA Bapax metasmaos, N31 
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MAUS, SOS 7, I INO A GIRP Ss GINS Ge inAweo, 2WeO, 1A, GA, ee. 
5B. K. Ipokogpes, lr. Wtangeab, KIT, 4, 359 (1934). 
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LEO®H3HKA 


Axayemux B. B. WIYJIEAKHH 
KHHEMATHKA TIPEJLEJIbBHO-KPYTbIX BOJIH 


TuqpomqMnamuyeckve HCCeAOBaHUA MPOMLIOrO BeKa yCTaHOBHJIH, 4TO OT- 
[OMICHHe BbICOTb! MOPCKMX BOJIH A K MX \WIMHe \ He MOXKET MpeBbIlllaTb He- 
OTopylo lipewembuyto BeMUnHy (0,143) 6e3 HapylieHua ycrowunBocTu [BH- 
KeHHA. OJHOBPeMCHHO ObIIO BbIACHEHO, UTO MpeebHO-KpyTad BoHAa O6vIa- 
aeT yrIOBOH TOYKOH Ha BeplmHe, 61M3 KOTOPOH NOUTH MpAMONMHeHHbIe 
KIOHbI CXOAATCA Nog yriom 120°. Bce sTH BHIBOAbI ObWIH MoyyeHbI Pop- 
‘aJIbHbIM IyTeM MOCpeACTBOM aHaJIv3a JIMHHM TOKa B CHCTeMe, KOTOpOH mpuma- 
G BOOOpaxkaeMoe MBUXKCHHE CO CKOPOCTHIO, PaBHOM CKOPOCTH BOJIH UM Ha- 
PaBJIeHHOH B IIPOTHBOMOJO*KHyIO cTOpoHy. CoBcemM He paccmMaTpHBaJocb 
BHXKeHHE WaCTHIL BOJbI OTHOCHTeJIbHO HeNOBH2XKHOM CHCTeMbI KOOpAMHAT. 

B HacTOAllee BPCMA BO3MO2XKHO HCC/IEOBaTb MCTHHHY!IO KapTHHy \BuKe- 
MA, HCXOZA H3 KHHCMATHYeCCKMX MIpPeCTaBJIeHHH, W3JIOKeHHHIX B OHO U3 
aux crateii ('). Tam 6pblI0 WOKa3aHO, YTO YCJIOBHA Hepa3pbIBHOCTH TOpo- 
kNaloT MyJIbCallHio MOCTyMaTebHOTO JBHXKeCHHA BOs, CBA3AHHOFO C BOJIHe- 
uem. B otcytcTBue BeTpa KOJeOJleTCH Ha MPpOTAXXeCHHH JVJIMHbI BOJIHbI CKO- 
OCTb W Toro caOoro NMOTOKAa, KOTOPbIM NpekAe CunTaJICA NOCTOAHHBIM. IIpu 
eTpe BMeCcTe ¢€ TeM KOJIeOJleTCA CKOPOCTb u Apeiosoro Tevenua, KoTOpaa 
pexke Towe CuuTaslacb MOCTOAHHOH. 

O6o3HauHB Yepes V JIMHeMHYy!O CKOPOCTb JBH2KCHHA YaCTHI MO HX Kpyro- 
bIM OpOHTAM, MOXKHO 3aucaTb Ha OCHOBaHHH (!) oOmlee COOTHOMIeHHe: 


wee _(fe4 4) 4 (1+ £\coss, (1) 


UV VU 


/ KOTOPOM fy OGOO3HaNaeT PaHyC OpOUTHI NOBEPXHOCTHOH YaCTHUBI, 
2 —TaK Ha3bIBaeMbIii pawuyc Kpyra kayenunsa, a § — *asoBblii yrou, OTCUUTHI- 
aeMbIt OT HWKHeM YacTH KOOPAMHAaTHOM Ocu Y; uepes uw OOO3HaeHa 
KOPOCTb fpelcoporo TeyeHHA, OCpeAHeHHaH BO BPeMeHH, 3a OHH 
lepHod. : 

Ecau 6b1 OTCYTCTBOBAIM NyAbcawMu cKOpocTeli, TO BOmHa OOMaMana 
bI (POPMOM TPOXONABI, WepemMemaloulencA CO CKOpOCcTbO ¢ pw wre 
1 CO cKOpocThwO C+ u pw Hamuynn Apedosoro Teyenus. B jecrBu- 
€NbHOCTH IpOPub BOJH ONMCHIBAeTCH ypaBHeHHAMU 

x =R6+asin6, y=bcos8, (2) 
, KOTOpPHX a u O npegzcTaBaoT Cobo MOyOCM HeEKOTOpPOrO Bcnomora- 


embHoro auamunca. Manaa nonyocb 6b (BepTuKasbHad) paBHa fo, a OOMb- 
wad a (TOPu30HTabHad) CBA8aHa C Heli OOMIMM COOTHOMIeHHEM: 


7 eee ee u 3 
14+ 2(1+5). (3) 

Bepurmubl BOAH 3aocTpsiotca TeM GOomee, YeM 6ombule OTIH4AeTCA a 
t b. Bocnomp3yemca ypapHeHuem (1) 41a nocTpoeHux mpoduseh BOWIH 
[pH pPasMMUHBIX YaCTHBIX 3HAYCHUAX ro/R wu u/v. Mpu stom naunem 


“mpocreimmx cayyaeB, COOTBETCTBYIOWIMX WITHACBEIM YCOBMAM: UW = 0. 
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Tyctp A/4 =0,143.. Torga, ouepugHo, fo/R= ch /\=0,45 un, Hal 
HEL, = = 0,45(1 + cos 8). | 


Ha puc. 1a caepa BbluepueHa al0opa USMeHeHMA CKOPOCTeH. Macuy1 
BbIOpaH C TaKHM paC4eTOM, YTOOK! KaxK Abii BeKTOP NpewcTapJA Wy) 
IpOMMeHHbI wacTHueH B YTOPW30HTaIbHOM HalipaBJIeHHH 3a V/og ae 
nepvoma BosHbl. B cBoeM OpOHTaJbHOM JBMKeEHHH YaCTHa ONMUNCT 
TOT Ke CPOK AYTy, PaBHy10 4/94 OT OKPyxXHOCTH OpOuTH. B pesyabTe 
CJIOKECHHA JLBHIKCHHM BOMHAA YaCTHIa NOCJEMOBATebHO OKAaKETCA B 
TOUKaX, KOTOpble 06) 

= a eHbI Kpy2KKaMu 
* puc. 1 a, yepes oF 
; —+ YeHHbIe NpOMexKyT 
| BpeMeHH. IlyHKTupr 
KpHBad w300paxaeT | 
THHHYIO TpaeK lop) 
| MOB€PXHOCTHEIX 4YacTY 
3a mommepuoya Mp | 
MeHeHUM (asOBOro Y 
6 ot 6=x no O=2t 
cTHIa IpOXOUT NO 3 
TpaeKTOPpHH OT CBO 
BepxXHero noJOKe 
Ha puc. la Oo nepB 

HW 2KHELO. 

Tak %e IpocTo 
cTpOuTcCA uM pods 
BOJHbI. Ha oCcHOBaHUH 
OTMeETHM Ha OCH a0ch 
eye TOUKH, B KOTOPHIe Ly 
$ XOMMT WeHTp Kpyros 
OpOUTHI B MOMEHTHI, OTAeJeHHbIe Apyr OT Apyra mpomMexyTKaMu BpeM| 
Hu 7/24. [Ipu sTOM yuTeM usMeHeEHHA CKOPOCTH NepeHOCHOrO JBUKeH 
B COOTBETCTBHM C 9TI0pol puc. la u orcraBaHue mo case na pyry 2r/ 
B OPOHTAJIbHOM [LBWKCHHM MPM CMeLeHMM BHepem Ha KaXK Abi HORI 
aran. B pesybTaTe NOyaHM Upodus BOMHEI, U30OpaxKeHHbIi Ha Puc. 
cIIOMHOM KpuBoh. Kak BuAMM, OH XapaKTepusyerca Ips MOH ABT 
OvePpTaHHAMM CKJIOHOB Ha NOAXOMaxX K BepliMHe, IpMyem yrou Mex} 
upamMbimMu pape 120°, B coorsercTBuu c TOUHOM copmambHOl TeopH 
HerounocTb louyuusach y HaC JHUIb y caMOli BepmIMHEL, re OTC 

crByeT ocodax TouKa (yrsospan). Cuenyer nosaraTb, TO 9TAa 
TOUHOCTH Obla Obl ycTpanena, ecu Obl MBI NOXKepTBOBAIM KOMMAKTHOCTH 
(bopMya uw yoOcTBOM aHaqu3a COOTHOIMeHUM M YUM MHOTO 4eHOB 0} 
pasIO2XKeCHHH B PAL MOrapudMa, BHIBOAA dopmysty (9) B craTse (?). 

BpI0 Obl H€3AKOHHO HTHOPHPOBaTb HeTOUHOCTh HaMlMX COOTHOMEHI 
M CTPCMHTbCA K (COpMaJIbHOMY NOWyYeHHIO yroBOl TOUKM Ha BeplMH 
Mo%KHO NO0Ka3saTb, YTO Taka OCOOamd TONKA nNOyUMAach OBI pH yculoBy 
a= Ru, coorsercrsenHo, r/R =0,618, h/X =0,197. Mono6unrii Bapua} 
usoOpaxkeH Ha puc. | 6, mpwueM, Kak merKO yOequTbcA, 30eCb YrOA MEK) 
KacaT@JIbHBIMH K CKJIOHAM IPH BepmMHe paBen 0°. Sror (bopMastbHE 
BapWaHT CTOAb %Ke HepeaseH, Kak Oblua HepeadbHa WHKNONLA cpenM Tp 
XOUJaJIbHBIX poured. 

SaTo WOcTaTOuHO yOeAUTeTeH aHamM3 nocneAcTBUI CBeEPXMePHOTO H 
pacranua BerMunnb A/d. JleticraurenbHo, Ranum 9TOli BeMUMHeE 3aBe JON 
3aBbIMeHHOe 3HaueHHe. Hampumep, nom0xum: hf i-= 0,25 “wh coor 
cTBeHHO, fo/R=0,785. Torga npexuue IIPHEMBI, OCHOBaHHbIe Ha -ypa 
Hennu (1), MalyT upodusab, usoOpaxennnlii na puc. 16. Dra cxema BI 
ABIACT MPHUKHY PaspyMICHHA BEPIIMH BOJIH Np nepexone uepes npened 
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aS 


eS een 


‘Hoe SHAYeHHE BeMUMHE A/h: COMRKeHME OPONTabHOrO MH WOCTYHATebHOrO 
ABWIKCHUA TYT NPMBOAHT K BO3HHKHOBeCHHIO eTAM Ha KpuBOH Upoduus 
BOJIH, a IPH 9TOM, pa3syMeeTCA, HEBOSMOXHO YCTOMYMBOe ABUXKeHHE YACTHL 
-BOJLBI. 
Croup Ke OYCBHAHO, YTO NPH BUOAHE TOUHOM PeINe€HHH KMHeMaTUUe- 
“CKOM 3aa4uH Takad NeTA NOMyunach Obl HeNOCpeACTBEHHO pH Mepe- 
‘XOMe wepes MapaMerpbl, XapakTepusoBaBluue Cuyualt puc. la T. e. npH 
m / > 0,143. 

BcnomMuuM Tellepb ypasuenne (1) us crarbu (1), cBagpiBaioulee MexKLYy 
coool a, u Kosdduynent x, KoTopntti xXapaKTepM3yeT 3aOCTPeHHOCTb 


G75 5 Q2 0 


|) 
if 
$5 426 


‘BepwHH BOH. Yuta mpu atom, utTo R=A/2r, noAyyHM AAA MpeaeHHO 
KpyTOH BowHEI (puc. la) a=0,65R smecto a =k, cooTBercTBopaBmlero 
~POPMaJIbHOMY cJlyuaro puc. 16 

TaKOBO KHHEMATHUeCKOe YCOBME YCTOMYMBOCTH BOVIH. 

HccaenyemM Te BEIBOAbI, KOTOPble€ BbITeKaIOT H3 HeFO B Calyyae pac- 
pocTpanHenua BOWH BeTpoBbIx. JJoKaxKeM, 4TO Ha BeTPY BOJHbI MOTyT 
‘paspymaTbca pu MeHbUIMX 3HaveHHAX A/) Hw MpH OOMee TyNbIX yraax 
‘y BepmiMH. 3amamuMca -onpeAeeHHLIM 3HaueHHeM BewHUnHE! h/), Habmt0- 
awulaMca B upupore:A/ 4 = 0,1. Bcoorsercrsun c 9TuM Oy RET: 7)/R=0,314. 

Ha puc. 2 nocrpoeHa cepux TpaeKTOpHH NOBeEPXHOCTHHIX yYacTHN Ha 
BOJHE HU cepuA Tpomuseh BOMH MOCpexCTBOM MpexKHerO MeTO]a, UCHOVJIb- 
3yrolero o6mee ypaBHenue (1). Cuespa us06paxeHbl 9MI0pbl cKOpoctTeli 
Me€peHOCHOTO JBYXKeHMA, MaCIITAO KOTOPHIX BbIOpaH, HCXOA U3 NPexXHUX 
-cooOpaxenun. TpaeKropuu uacTull MOCTPOeHHI B BEPXHEM APyce yepTexka, 
IIPMMECHATeJIbHO K Pa3JIHUHbIM 3HaYeHHAM OCPeHeEHHOM CKOpocTu speH- 
cbosoro reyenua: w/v =O0; 0,2; 0,5; 0,75; 1,5 42,4. Touxu, oOBneneHHbIe 
Kpy2KKaMH, NONpexKHeMy paseeHb! UpoMexyTKamu Bpemenu 7/24. Lud- 
Pbl, MpocTaBJeHHble NOAM TPaCKTOPHAMM, OTMEYAIOT COOTBETCTBYIOMMe 
3Hauenua w/v. OT Tex xe WNP MpoBemeubl yKasaTeM K pomusAm 
-BOJH, KOTOpble uM OTBeUaIOT. Jia CpaBHeHHA Ha puc. 2 HaHeceHa NYHK- 
THPOM TPOXOHa, MOCTPOeHHad MPMMEHUTEbHO K TOMY 2Ke 3HadeHHIO 
h/}=0,1; ef coorpercTBoBana Obl TpaeKTOpuA B GopMe OKPyKHOCTy, 
‘TOKE HaHeCeHHOH MYHKTHPOM Ha PKC. 2. ai 

Kak BuauM, fake B oTcyTcrBue Betpa (u/v=O0) melicTBuTesbHbIi 
npodusdb BOJH oTAMYaeTcA OT TpOxONMALI. IIpH HamHunu BeTpa BeTM4N- 
Ha w/v BO3pacTaeT NO Mepe HapacTaHHA CKOPOCTH BeTpa, CO3Mawllero 
mpeliopoe Teyenue, UpH BCexX UpouwMxX PaBHbIx ycuoBuAx. B cooTsBer- 
CTBUM C 9TMM BCe Oomee U GOmMee 3AOCTPHIOTCH BEPIIHHH! BOJIH, M300pa- 
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Puc. 2 


*0KCHHBIX Ha puc. 2, KaK M CJeEMOBaIO OKAMATH, Ha OCHOBAHHH yPaBHe 
Hua (3). Kosdpunnent * MOCeAOBATeIbHO NPWHHMAacr 3HayeHHA: 0,58 
0,53; 0,47 u 0,41, B TO BpeMaA KaK JIA TPOXOMABI OH COCTABIAU 0,66 

Ho pedb OTCIONa BHITeKaeT, ITO IPH HEKOTOPOM OpeeJICHHOM 3H 
YeHHU 1 / UV 3A0CTPCHHOCTb BEPIIMH LOJKHA OKA3aTbCA KPMTHYECKON, Toca 
KOTOPOH He€BO3MOXKHO YCTOMYHBOe ABYKeHHE BeTpoBon BOHbI. JLeicTBH 
TeJIbHO, Wepemumem cooTHomeHuve (3) B HHO MopMe, Tak2%Ke 3aHMCTBO) 


BaHHOH U3 (*): 
R/a 
=2(¢- \= I. (4 


u 
U ro 


JlanuM Beanunue a, BXOAAMEl cloma, MpeserbHoe 3HaueHue a = 0,65 R? 
HalieHHoe BblMe, H yuTeM, 4TO b=—fy. Torfa OKaxKeTCA, ITO KPHTHYE? 


cKant CKOpOCTb ApelispoBoro TeUCHHA Uxp (OCpeMHeHHAA 3a Nepwod) onpe- 
feaneTca mpocTon (popmy 101: | 
u R\2 R 51 

Cee) a eek 6) 
IlpH npespumenuu stow CkopocTH Apewosoro TeyeHuA Ha BOJHAX MON~ 
X%KHbI ObIIH Obl BOSHUKATb HEYCTOMUMBHIe OOPas0BaHHA THA CXeMBI puc. | 6B. 
HMeHHO B TaKUX YCJIOBMAX Ha BEPUIMHAX BETPOBHIX BOJIH BOSHHKAIOT Neq 
HUCTHIe Oemble OapalllkKu. 
B yacruom cayuae 4/4 =0,1, coorgercrsyromem puc. 2, Popmyuia (5)) 


u es : 
aeT (=) = 2,4. Dromy 3sHayeHulo OTBEYAeT pe MeJbHO KpyTOH npoduts 
Kp 


BETPOBOH BOJHbI, MOCTPpOeHHbIM Ha puc. 2. Tak 2#Ke KaK H Ha CxeMe 
puc la, 3mecb HeT yruOBOM TOUKH Ha BepIIMHe H3-3a HeTOUHOCTH Ha- 
mux dopmMyy. OgHaKo nompexHeMy XOpOMlO BUAeCH OCHOBHOM xapaKTep 
Ipe€LeIbHO KPyYTOH BOJHBI C Ce€ NPAMOJIMHEMHEIMA CKJOHAaMH OIM3 Bep- | 
muubl. Yrom MexLy HuMu TyT paBeH 140°. | 

Kak yxe oTMeyasnocb B (1), cKOpocTb uw, BxoAamad B (4), a 3HayaT 
¥ B (5), NpeBLIMIaeT CKOPOCTb COOCTBEHHO-ApehoBRoro TeveHusA, NOCKOJbKY 
Ha CaMOH MNOBEPXHOCTH MOPA OJDKEH CYLIECTBOBATb TOHKHH CIO, mepe- 
awlulul BOSAeHCTBHe TPeHHA OT BETPa CJOAM MNOTeCHWMAIbHOTO TOTOKA. 

C mpyrou# CTOpOHBI, BO3HHKHOBeHHe OapalIKOB MODKHO OOmeruaTbhcA 
eule TEM, TO NO NOBEPXHOCTH OCHOBHHIX WITOPMOBbIX BOJIH pacipocTpa- 
HAIOTCA OOMEE KPyTbIe H KOPOTKHE BOJHbI BHICOKHX NOPAAKOB. OTH BTO- 
PHUHbIe H TPeETHUHIE BOJHH! OONALalOT MCHbUIMMM 3HaYeCHHAMU OPOUTaIb- 
HOH CKOPOCTH V MW MeHbINMMM 3HaYeHuAMU R/ro, a MOTOMy, coraacHo (5), 
paspyulaioTcaA B NepBy1o ouepesb. 

TpaekTopun uacTuu, u300paxeHHbIe Ha puc. 2, BNOMHE COOTBETCTBYIOT 
TeM, KOTOpbIe OblIM HaMH DOMYYeHE! NocpexcTBoM dorTorpadupoBannsa 
MOMMaBKOB B OaccefiHe. OTmeTuM, 4TO u3MepuB pasHOcTh L aOuncc Ma- 
KCHMyMa H MHHHMyMa Ha TpaeKTOPHH, AeCrKO BHIMHCIHTh OCpeHEHHYIO: 
CKOpocTb Apetosoro TeyeHuaA NO PopMyure: 


Bo peal iain 
UO om Tg R 
ITO COOTHOMeHHE BbITeKAeT U3 ypaBHeHna (1) HacTosMet 3amerTKn.. 


Mopckou rugpodusnyeckuh WHCTHTYT lloctynuso 
Axkayemuu HaykK CCCP 42° 4954 


UMTMPOBAHHAS JIMNTEPATYPA 
1B. B. Ulyaehkun, TAH, 95, Ne 5 (1954). 
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| Jloknaagn Akayemun Hayrx CCCP 
Ne 1954. Tom XCV, N 6 


BHO®H3SHKA 


lr. H. PAYTHAH u B. TI. COJIOBbEBA 


BJIM“AHHE APKOCTHOrO YPOBHA HA OCTPOTY 
WI BETOPA3JIM4UEHHA 


(ITpedcrasaexno axademuxom A. H. Tepexuxoim 11 II 1954) 


Ha pavee onMcaHHoM mpHOope ('), mpemcraBAlonyemM co6oli Ba cmapeH- 
HbIX TPCXI[BCTHBIX KOJIOPHMeTpa, HAMM OBI MpOBeeCHbI HEKOTOPble HaGuJIo- 
WeHHA, KOTOPbI€ MO3BOIAIOT OMCHHTb OCTPOTY WBeTOPa3sJIMUeHHA BOKPYr pxna 
WBeTOB Ha Pa3HbIX APKOCTHBIX YPOBHAX, BIVIOTh MO MWpeseOB IBeTOBOC- 
IpHATHA. 

OnpezeeHve MOporoB BeTOpa3sJIMYeHHA MIPOW3BOMIOCh TEM XE MeTO- 
‘OM, UTO H B OOJlee PpaHHel Halle padoTte (!). YuacTBoBas TOMbKO OMH 
HaOJl0aTesIb C HOPMAJIbHBIM IBeTHbIM 3PCHHeEM, KOTOPoe ObIIO MpoBepeHo 
Ha HallleM HOBOM aHOMaJocKone (?); ToporH %Ke MpH HavaJbHOM BbICOKOM 
yposue sapkocTu (Bo) ObluIM ONpeneeHbI TpeMA HaGMOMaTeIAMH TakxKe Cc 
IIPOBCpeCHHbIM HOPMAJIbHbIM I[BeCTHbIM 3PpeHHeM. 

Beero 6blu1o ucceqOBaHO 8 UBeTOB C yKa3aHHbIMU B TAG. | 3HaYeHHAMU 
KOOPAHHAT IWBeTHOCTH x, Y H ApKOCTH Bo. Tam xe yKa3aHbl HMeBIIMe MecTO 
TIpH HaOJIOeHHH B OKYJIAP 3HAYeCHHA OCBELLCHHOCTH Ha ceTuaTKe E (B Tpo- 
‘JlaHax). 


Ta6Oauna 1 
Lipetuoctp}] 1. 3enen. | 2. Kent. | 3. Kpacu. tela 5. Beni | 6. Cunuit phe ih ae 
¥6 0,277 0,491 0,630 0,375 0,333 0,265 Ores 0,509 


y 0,505 0,430 0,295 0,256 0,336 | 0,209 0,477 0,282 
B-104,c6.| 32-10-4 | 28-10-4 | 28-4104 | 17-10-4* | 20-10-4 | 4-40-* | 37-10-4 | 33-10-4 
E,Tpos. 225 200 200 120 142 28 260 232 


IIpu momoulu HeOoubwioro ObicTpO BpalllaeMoro MaJIeHbKHM MOTOPYHKOM 
MCKa € JBYMA OTBEPCTHAMH CeCKTOPHOH (OpMbI M MepeMeHHOMO Yrvla PacKpbI- 
THA MOCTHTaMCcb U3MeHeHHA yKasaHHOrO B Tabu. | apKocTHoro ypoBHA Bo B 
i0 u B 100 pas. Kpome roro, mpHMeHs0Cb elle yYMeHbIUeHHe ApKOCTH B 370 
mB 1150 pa3, KoTOpoe MocTHramocb MpH MOMOLMM ByX HeHTpasbHbIX CTeK- 
JIAHHbIX CBETOPHbTPOB, KOTOpble HMeM 3HayeHHA KOSuuMeHTa OOlLero 
mponyckaHua t; = 0,272 u t2—0,087 m KoMOuHUpOBamNcb C CeKTOPHbIM 
JMCKOM. 

VisMepenua apKoctTu moa 3peHia Bo pv NOMOUIM TyOyc-PotometTpa au 
pesybTaTbl, MpeAcTaBseHHple B Tab. | (B cTHbOax — Bo u B TpovaH- 
max — Eo). 

Ha puc. 1 Bce mouwyyeHHble B aHHOM padoTe MoporoBble IIWIMNChI Nped- 
CTaBJICHbI COBMECTHO, A HMCHHO, 3€Cb aHbl WeHTPaJIbHbIe MPOeCKIMMM JJIVJIHI- 
cop kK, 3 (') Ha MWIOCKOCTh MexAyHapomHoro rpaduka x, y. 3fecb OTYCTJMBO 
BbICTYMaeT, MOMMMO OOllero pocTa MOporoB UBeTOpasMYeHHA TO Mepe CHH- 
2KCHHA APKOCTH, elle peskoe ycuJIeHHe 9TOTO pocTa B cyyae WByxX Noce- 
Hux atumcoB (0,0027 By u 0,0009 Bo). 
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Ha puc. 2 npescrapyen B BUA TpyMbl KPUBbIX XOM W3MCHCHUA \VIMHbI 
6OuIbINHX H MaJIbIX MOJTyocell MOpOroBbIX 3JIJIMMCOB (B OTHOCHTeJIbHOM Mepe) | 
B (pYHKIMH sApKocru moa 3penua (log B) u ocBetlenHoctu (£, Tpom.) Ha 
ceTyaTKe (IIpH HCKYCCTBeHHOM 3pauke ~ 3 MM B J{MaMemTpe). | 

Ilepern6 B oOeux rpymlax KpWBbIX IPHXOLUTCA MOBOJIBHO ABCTBEHHO Ha) 
CPpaBHUTeJIbHO y3Ky10 OO/IaCTb 3Ha¥eHHH E, mpumMepHo 1—2 Tpow. Oru sHae- 


¥y ar) ae ioe 
08 eee 
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07 550 | 
| 
| 
| 560 i 
| _# 
06 4 y 7 | | iv | 
/ 
/ ae 50 [es i {| 
] oO | 
300 ‘ Wi ee R =~ | | 
QD it we is + ‘ 
g5 Vf; i. 
& H [ URE Al 
\ 
O gl y x a 4 \ 
M7 SV SS 590 
S aA Nv 
04 Lt Se, Ls ene i 
; 2 | ~§ 600 
Gp < 
PUK LES r 
! q NS: $ 510 
i : ue = Ra 
Q3 : @ : OI | 
} = 0 
490 ‘i Fs) 
3 y DE 70 
a z= i 
LN QO, 
rN 4 x AG | 
if LE 195. 
02 ; NG Ce 
Al yf Ca CZ) 
e IE y S K= 500' Re 
if, | UF i) 
20 Z Gi 
a 520" 
Os ri 50 
\ 540! 
5 7550! 
4éb S60" 
45 565" } 
Ol TY) a3 04 05 06 Te | 
] 
Puc. 4 | 
HUA Hallo, TAKMM OOpasoM, PaccCMaTPHBATb Kak IIPMpOAHy!O NorpaHHyHyto Mo- 
JIOCY AIH SPHTCIbHOPO aHasIM3aTOpa, BbIIe KOTOPOH OH PyHKUMOHUpyer c’| 
YAOBMETBOPUTEIbHOM YCTOMYMBOCTHIO, a HHKe €€ UBETOPAZ/INUeHHe y2Ke ABHO 
HaxXOWUTCA B HeO/arompHATHIX YCJIOBH AX. 
Ecim paccMatTpuparp 3-KpaTHoe yBemMueHHe TOporoB Kak IIpHoOM2xKalouree 


IBeTopa3JIMYeHve K ABHOM UWBeTocia6ocTu (°) Hu eco Halinn M3 HallMx man- 
HBIX Te SHAYCHHA APKOCTH, KOrfa Takoe YXyMUIeHve IBeTOPAasMYeHUA HacTy-" 
MaeT, TO 3TO OYAYT B Hallux ycnoBuAx 3HaueHua E ~ 1—7 TpOJL., T. e. MO- 
PARKA HOCKOIbKUX CMMMHUM, He Oosee OJHOTO TeCATKAa TPOMAHOB. 
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-Tlocrasus Takoli xe Bompoc oTHocuTembHO 20-KpaTHoro yBerMueHUA M0- 
oFOB, YTO COOTBeTCTBYeT yKe 3peHHIO axpoMaTuuecKoro TuNa, MOolyuaem 
A E 3HaueHHa B Mpexetax 0,1—0,2 tpom. Ham na6mogatertb yrBepxK an ¢ 
MpeMeIeCHHOCTbIO, UTO Ip spKocTH 0,0027 Bo (~ 0,5 Tpow.) Bce 6e3 uCKJIIO- 
JCHHA TOA MpekcTaBuJINCh eMY OMpeeIeHHO WBeTHBIMH, B TO BpPeMA Kak 
000-KpaTHoe oclaOeHHe spKoctu (10 E = 0,1—0,2 rpow.) npuBogusto 6omb- 
jgero YaCTbIO MH TMoUTH Hou- 

Manan 

och 

/ 


jomy oOecuBeuHBaHHio Nos 
jpeHux. Ho Bce «Ke H3MeHE- 
{4a UBeTa B HEKOTOPHIX Ha- 
{ipaBJleHHAX, @ UMEeHHO B 
ifTOpoHy KpacHOh MW CHHeH 
eplulIHH UWBeTOBOTO Tpey- 
[OJIbHUKa mpHOopa, oTinua- 
)MCb TEM, 4YTO BOCIPHHHMa- 
}Mcb Kak UBeTOBbI€C — Kak 
}MOKpacHeHHe»,  <IIOCHHe- 
jme>... B TO Xe BpeMsaA «Mo- 
ieJICHEHUA» yoxKe HE HaGJIIO- 
aJlOCb, H COOTBETCTBeHHbIe€ 
I3MCHCHHA IBeTa B «3eUIe- 
vio» CTOPOHYy BOCIIpHHUMa- 
MCb CKOpee KaK SAPKOCT- 
ible — Kak <«mlOTeMHeHHe» 
M «mocBeTsieHHe». Takum 


Opasom, B y3KOH O6JlacTH es = eae Ee Er ae 
HayeHun EF —0,5—0,! Tpou. 350 95 7 a5 97 035 mpan 
4 <@KUT,  MOBUZMMOMy, 

KMe3ONHYeECKad» 30Ha Me- 

sexona OT HOpMaJbHOrO 2 

BeTOpasIMYeHHA K  6eC- bonouan o¢o 


BeTHOMY cyMepeudHoMy 
peHHIo. 
B HelzaBHO NOABMBIIEH- 20 


ea crarpe MunauipToua u 
Matio (4) omMcpiBarorTca 
HaOJIONeHHA Hal WBeTOBOC- 
IpHaTuvem B cymepxkax. Ilo 0 
MX J[aHHbIM, TepeXOHbIMH 
SHAUCHHAMH OCBeLLCHHOCTH 
Ha ceTuaTKke TakxKe Hajyo 


cuutaTtb) =©6.:0,2—0,1__ Tpou., ap 

r ai de shes 2 Pine TL a 
Kora 60uIbIIaA YacCTb ILTBe- 51979 1g7°3 510° 1074 5190? 10°F 510° CO. 
TOB, H B YWaCTHOCTH XKEJITO- 550 0 35 7 §8 g7 35 mpon 


BeJICHbIe H TouyOble, y2xKe He 

ONOSHAIOTCH NpaBysIbHO uM Puc. 2. a’— sesenbiii, irae He eee 
i fe KpacHbli, a CBETJONY Puy PHIM, — OeJbIN oN 

eC The hee HUH, oC —IKEITO-3eeCHbIK, 3 — NypnypHbIA 


MOXKHO YTBeEpAaTb, YTO B 
clydae FOcTaTOUHOH HayabHOl apKocTu (E > 20 Tpod.) U3MeHeHHA APKOCT- 
HOrO YDOBHA B HeCKOJIbKO pa3, B Mpeselax TO MeHbIeH Mepe JecATUKpaT, 
cleqyer paccMaTpHBaTb, KaK BOOOUIe He CKAaSbIBaIOIMeCA OLYTHTeIbHO Ha 
OcTpoTe IBeTOpa3/MUeHHA. 

K TaKOMy 2Ke 3aKJIOWeHHIO MpHxOnAT u Bpoyu (5), yKa3biBaa Ja mepe- 
XOMHOH ApKocTu 3sHaueHve 3-10-* c6 (~20 Tpow.), BbIIe KOTOporo UBeTO- 
pasmuenve ABIAeCTCA CTAOHAbHEIM, a HM2Ke OBICTPO cMaylaer. 

3necb CTOUT OTMeTHTb, UTO HOPMAJIbHbIC MHAUBUAyaJIbuble BapvalMu 0 
OCTPOTe I[BeTOPA3IMUeHHA NOMIKHEI PaCIeHMBaTbCA Kak JleKalllMe TOKE B 
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mpefemax 2-KpaTHOrO H3MeHeHHA BeMYMHbI NOPOTOB (3). K Tomy xe u3MeH 
Husa apkocru B B 3HayHTeJIbHOH Mepe CKpabIBaloTCA pedpJIeKTOPHbIM pacii 
peHHeM 3pauKa, KOTOpoe (paKTHYeECKM CYWECTBeHHO 3aBbllllaeT 3HaveHUA 4 
Bee 3To MO3BOuIAeT 3aKJIOUHTb, YTO HalieHHble HaMM paHee (') BeJIMUMH 
MOporos WBeTOpasIHueHHA MOTYT ObITb UCMOMb30BaHbI B BeCbMa UIHPOKC 
OG6acTH APKOCTeH, OTBeYaIOMel OCBeLLCHHOCTAM Ha CeTUAaTKe E> 20 tpo 
no 500 rpo. 6e3 OCO6bIX KOppeKTHBOB Ha BJIMAHHE APKOCTHOPO YPOBHA. 


[octynmHs0 
29 XII 1953 


LIMTMPOBAHHAS JIMTEPATYPA 


1. H) Payruan, JAH, 92, Ne 5, 9434953). * Tf. OW. Payrnau, JIAH, 74) 
Ne 1, 99 (1950). “I. H. Paytuan, JAH, 81, Ne 5, 815 (1951). * K. Middle 
ee tee Mayo, J. O. S. A., 42, No. 2, 116 (1952). > W. R: Bir onw-n; ibid., 41, 6& 
41951). 
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Jlokaagn Anragemun Hayx CCCP 
1954. Tom XCV, N 6 


TEXHHYECKAS PH3HKA 


A. B. TATIOHOB u M. JL. JIEBHH 
K TEOPHH TOHKUX AHTEHH B 9HJOBMBPATOPAX 


(IIpedcmaszeno akademuxom M, A, Jleonmosuuem 15 II 1954) 


Samaya © BO30yxKAeHUN SHAOBUMOPaTOpa c WeNeBOli aHTeHHOM Ha pe- 
30HAHCHOH YacTOTe Oba pemeHa DewbAOM (*). 3mecb MEI u3I02%KUM Apy- 
row ME€TOA PeWleHHA STO 3aayu, KOTOPbI, BO-MepBhIX, MeHee dopmauen, 
qeM MeTOA Deuba, U, BO-BTOPHIX, NO3BOJIHeT paccMOTPeTL Oomee OOMLy1IO 
3alauy OO 9HLOBMOpaTOpe C HECKOJIbKHMH U[eJIeBbIMU HIM MeTauIMUeCKH- 
MM aHTeHHaMu. J]a cOKpallleHHA, 3anMcu MbI Jlaibule Oy eM c4uuTaTb BCe 
WHTCHHEI MeTaIIMYeCKHMH. Tak KaK CTpyKTypa uuTerpo-_uddpepenuuasy- 
qbIX yPpaBHeHHit Aid MeTataMuecKux (*) uw WereBbIx (1) aHTeHH OMHAaKOBA, 
TO MOJyYeHHbIe HAMM pe3yJbTaTbl HOCAT. OOWMM XapakTep uM BePHbI AVIA 
moOoh KOMOHHAlMH aHTeHH OOOMX.THIOB. 

1. Ecam B 9HOBHOpaTOpe, BO30yXLaeMOM 3aaHHbIMH CTOPOHHUMH 
rokaMH muaoTHoctu je’, .Haxonutca N TOHKMX MeTaJIIMYCCKMX aHTeHH, 
TO TOKH B, 9THX aHTeHHaX Yy/OBJeTBOpAIWT CHCTeMe uHTerpo-Ludepexr- 
WMaJbHbIX ypaBHeHun (*): 


Jp t RI, = they, {"*r +G,1 1 + Dd) Cap Wolk (P=1,2,004,N) (1) 


q+P 


cae Kp—MoNe CTOPOHHAX TOKOB Ha p- aHTeHHe; Gap —oue q-it aHTeH- 
HbI Hat p-li; Gp—uHTerpo-quddepenuMabubld OMepaTop, paBHbIi WOO 
p-ii AHTeCHHEI Ha CeOe CaMOH 3a BHINCTOM KBa3MCTAaI[MOHAaPHOrO UeHa (TO 
MOJIeM MOHMMAeTCA CFO COCTABAAIOMad MO OCH aHTeHHDI); Y,, — Morapud- 
MHUCCKHH Mapametp Masoctu; R=o/c*. Koopyunary, orTcunTbBaemy1o 
BLONb p-ii aHTeHHbI, OOO3HaYMM epes Sp (O<Sp</p). 
Buxpesple uacTH 3eKTpH4ecKOrO HM MaTHUTHOTO Nose B 3HLOBMOpa- 


rope (CTeHKH KOTOpOrO MBI OyAeM CUHTATh UeatbHO MPOBOAALMMA) MO- 
tyt ObITb, Kak u3gBecTHO (°), pa3OXKeHE! NO NOAHOM ‘ OPTOHOPMaIbHON 


° a a 
cucTeMe MefiCTBHTCIbHEIX BeKTOPHEIX :byHKuul FE’, HW: 


Boas Siecle eee SEE, (2) 


rue E%, H® y ROBJETBOPsIOT -ypaBHeHus 
| rot E* = halt’,  rotH® = kaE* 


A OOBIYHBIM TrpaHudHbimM YCJIOBMAM  Ha- MOBCPpXHOCTH UMeaJbHOTO- MPOBO~ 


fy . hi 


a Tlompo6uee 06 o6o3HayenuAXx CM. (?). 
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> JAH, t. 95, Ne 6 


uuka. Ecam 9Tu @yHKWUMM HOpMHpoBaHbl Ha OObEM aHAOBKOpaTOpa V, T 
KospPunventH Pypbe a u Ma PaBHbl: 


rye 


=a Far Fa =a \jE*dV. (4) 
a V 


3necb j—MAOTHOCTh MWOTHOTO TOKa, BO36yxXaloluleroO 2HLOBMOpaTOp) 
B wavieM cayyae NOMHBIM TOK CKaQbIBaeTCA M3 CTOPOHHAX TOKOB HM TOKOE 
B aHT€HHaX, TaK YTO 


N | 
Fs = |\ acta Be ee |dsy, (55 


rae Ep ecTb cocTaplsiowlan moa E* no ocu p-li aHTeHHEt. | 

2. DuqoBuOpaTop C BHeCCHHBIMH B HeETO aHTeHHaMH (HIM C popesaH 
HBIMM B erO CT€HKAX ILeJIAMH) MOXKHO PacCMaTPHBaTb Kak «HOBbI) QHTO 
BHOpaTOp, COOCTBEHHbIC YaCTOTLI KOTOPOTO, OYEBHAHO, CerKa OTIMUAIOTCA 


OT wacTOT «cTaporo», HeBO3MYLeCHHOrO 3HAOBMOpaTOpAa, He3aBHCHMO 0% 
TOTO, MPOWCXOAMT JIM B STHX AHTCHHAX (UeIHX) paccefHue SHEPIHH WVIW 
net. Tlosromy mpowecc BOsO6yxXeHHA SHAOBHOpaTOpa MOXKHO ONHCHIBAT 
JBOAKO: WIM Kak BO3OyXeHHe «HOBOTO) SHAOBHOpaTOpa (C HOBbIMH COO 
CTBEHHBIMM (PYHKUMAMH H YaCTOTaMH) 3aaHHbIMH CTOPOHHHMM TOKaMN /. 
WIM Kak BO3OyXTeHHe «CTaporo» JHAOBHOpaTopa (Mabure MbI CHOBa Oy 1e) 
Ha3bIBaTb CFO NpOCTO 9HAOBHOpaTOpOoM) CTOPOHHUMM TOKAMH HW HOAIeKes 
UMMA ONpeeeHHIO TOKAMH B AaHTeHHAaX. 

Ilyctb )—OHa U3 COOCTBEHHEIX YaCTOT ZJHLOBUOpaTOpa, cord 
IpHHanwexkaT »p CoOcTBeHHEIX cdbyHKuni E’, H” (v=—1,2,...,p). Buec 
HW€ aHTCHH CHHMAeCT BHIPOKMeHHe, MpHyeM, BOOOME TOBOPA, HH OHA B 
HOBbIX COOCTBEHHBIX YaCTOT He COBNMaLaeT C o) (O Cyyae coBnazenus 
cm. nl. 4). Tlosromy npn ©, nose, BOsOyx MaeMOe CTOPOHHUMU TOKaMi 
B IIpHCYTCTBHU aHTeHH OCTaeTCAH KOHCUHBIM. CaeqOBaTebHO, pH o> 
BeJIMUHHbI Fy, OJKHbI CTPCMHTbCH K HyJO, T. @. B AHTeCHHAX JLOJOKE) 
yCTaHaBJIMBaTbCA TaKOe pacupeseseHHe TOKOB, 4TOOb! NOAHad NOTHOCT! 
ToKa j Oblia Obl OPTOTOHabHa KO BCe€M BeKTOPHHIM dbyHKinam E”. 

SaMeTHM, 4TO NOAA, CO3MaBaeMble NO OTACbHOCTH TOKAMH B pa3Hbi 
aHTeHHaX HM CTOPOHHAMH TOKaMH, HMEIOT IPH ©— >» OObIUHYIO pe3s0HaHi 
HY1I0 OCOOCHHOCTh, HK TOMbKO CYMM@ 3THX TONeH ocTaetca KOHeUHOH. Tal 
Kak Gp eCTb NOMe AaHTeHHbI Ha ceOe caMO# 3a BEIYeETOM KBAa3HCTallMOHa 
Horo ujleHa, HE HMMEIOMerO Pe3sOHaHCHOTO xapaKTepa, TO pe30HaHCH 
ocobeHHOocTh Gp copnamaeT C OCOOeHHOCTHIO NOAA Epp. ostomy, nor 
3yacb (2)— (4), Mbl MoxeM NepenucaTb OCHOBHEIe ypaBHenus (1) B BH 


3 | 
J+ BJ, = ky, AEX +7,R G 


Pp: 
v=1 


re MBI BEILeIAIM WIeHbI, OTHOCALIMeECA K YaCTOTe , (3ecb U nab 
Mbl cunTaeM R=Ak,), w OOO3HaMHAM Yepes Ry, HEpesoHaHCHBI ocraTor 
B yacrnocrn, B Rp BXOAAT YEH, ONNCHIBAIOMMe TOTAomeHHe sueprnt 
B aHTeHHax (B ypaBHenuAx (1) 9TH UAeHBI He BHINHCAHbI). : 

Beauuunbt Ay TeM 6Ooubure, YEM MeHbUIe pasHocTH Mex Ly HOBBIM 
COOCTBCHHBIMH YaCTOTAMA HM %, KaK-TO 3aBMCAMIMe B CBOW OUepenb G 
mapaMeTpoB ManocTu x,. Tlosromy, peman cucremy (6) o6nl4dHEIM MeTosO! 
BOSMYULeHHH (*), MBI OJXKHbI OCTABATh B ypaBHeHMAX HY eBoro npHOsH 
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KeHWA TO XY PeSOHaHCHHIe YWieHbl HM WuCaTh STH ypaBHeHUA ceLyIOWMM 
)6pasom: 


ue 
Jt RY, = Wy SY, AsEp. (7) 


v=1 


DusuuecKuli CMBICA NoKa eme He ONpeeAeHHEIX BerMUHH A, aceH us (3). 
JOBOKYNHOCTb ypaBHenuli (7) MOxKHO paccMaTpuBaTb Kak aHasor «mpome- 
<yTOUHOTO» MHTerpata ypaBHenuA DerpAa Aaa omHOH menu (!). Cnenyer 
aMeTHTb, 4TO CaM «MpOMeXKYTOUHHIA) uHTerpat Denbna He MOXeT OBITS 
(eNOCPeACTBEHHO OOOOMIEH Ha CYUAlt HECKOBKUX AHTEHH B ypaBHenua (7), 
aK KaK B MeTOJe Merba BeMMUHHEI A, NOABAAIOTCH KAK NOCTOAHHDIe 
HTerpHPOBaHUA, H HHYTO HE yKa3blBaeT Ha TO, YTO OHH OAMHAKOBH JIA 
A3MUHBIX AHTeHH. 

3. B qanbHetlreM MbI 1a ONpemereHHOCTH Oy eM CUUTaTb BCe AaHTCH- 
bl HE3aMKHYTHIMH: Jp,(0) = Jp (/p) = 0. Tlycrb u3 o6mero uncaa N anTreun 
lACTPOCHHbIMH (HX [HHA paBHa WeIOMy 4MCTy ToOTyBOTH) aABsAaIOTCA 
leppple #. Torma o6Omee pemenHe ypaBHeHul (7), ynoBaerBopsrouree 
aHHUHbIM yc1oBuaM J,(0)=0, ecrb 


uw 
Jp= 1%, Ag sinks, es A,%9(5,)| pn, 


Y=], 


(8) 
5 ag se (AUD ee p>n, 
( Te 
ne Ab (p=1,2,...,)—MNocTosHHbIe nHTerpupoBanns, a 
Ss 
| %(s) = &\ Ep (x) sin k(s — x) dx, p<n; 


0 


k ; C y ; 
9 (s)= — sitar, sink (lp —8)\ E(x) sinkxdx + 
0 


=e 


L 


Pp 
+sinks | £5(a)sin ky —2)dz}, ons 


Ss 


fespasMepHble yYHKUMU pacupezereHHA, IPH4eM [NA PACCTPOCHHIX aHTeCHH 
> 1n) 9 cpasy BbIOpaHbl TaK, yroont oy (2,)=0, T. e. 4ToObI yOB- 
2TBOpAOCh MH BTOPOe rpaHuyHOe ycuoBue Jp (lp) = 0. 
Pemenue (8) comepxuT n+p HeONpeeeHHbIX BeJIMYHH: M NOCTOAH- 


Jotx untTerpuposanua Af u » Koadduunentos Ay. Jia ux waxomw enna 
‘bl BOCHOMb3YeMCHA M OCTABIIMMUCA TpaHH4HbIMA YCJIOBMAMM JIA HAaCTPOeH- 
3X AHTeHH: 


Jp (lp) = 0, pwn, 


|» yculopuamu KoHeyHocTH nose: Fy=0 (v=1,2,...,p). Baoga ans 
= 3anvcu eQMHbIi napamerp MasocTu x (XY, =4,%, Bce a, nopaaKa 


lquuuubl) uv Oespasmepxble KOs punMentst 


It Ti, = kap\ Epsinksds, p<n, 
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3aBMCAIMe, B KOHCYHOM CHeTe, TOMbKO OT FEOMeTPHA 9HAOBMOpaTOpa © 
a@HTCHH, MbI MOXKeEM 3allMcaTb 9TH YCJIOBHA B BUe 


ue n ye 
> Tote + > TAs = — 1 y= 1,2,.--5 2 


oil PpH1 


T1695 = k\ ipE’ dV — BeAMYHHEI, UMEIOU[Me, OUEBHAHO, TOT Ke NOPAO! 
V 

qTO H CTOPOHHH TOK, BO3OyxXAawWUlMH 2HAOBUOpaTOp. | 

4. IIpu HekoTOpoh cnemuatbHoH KOHurypayuu aHTeHH CucTema (§ 
MOKET WMeTb Oe€CKOHEYHO OOubINMe pelleHua (AA 9TOTO HEOOXOUME 
KOHCYHO, OOpauleHHve Je€TEPMMHAHTa CHCTeMBI B HYJIb). DusHyeCKH 97 
o3HauaeT, YTO [JIA WaHHOH KOHGurypauun, NO KpawHeli Mepe, OHA U3 HC 
BbIX COOCTBEHHBIX YacTOT COBMafaeT*. C ). Kak 4 paHbure, Mb Oye! 
npeqmouaraTh, YTO ITO HE MMEET MECTA, T. €. YTO NOJe B 9HLOBUOpaTO 
KOHE4HO. 

Bo3MOXKHbI TPH Clyyad: | a 

a) n<p. B srom cayyae cuctema (9) onpenener BewtMunHE A, u 4 
BCe, BOOOULE TOBOPA, OTIHYHBI€E OT HYJA WM UMeUMe NMOpsanoK J/ 
({ — amnuautTyqa croponHero ToKa). CaeqopaTeJbHO, Waxe B HYJICBOM Ip 
OuJIMKeHHM, TOKH BO BCeX (B TOM 4HCIe MB HaCTPOeCHHBIx) aHTeHH: 
He€CHHYCOHaIbHbI HW MMeIOT MOpaAOK J. | 


6) n=». Ecau merepmMunant marpuup 7%, oTAuuen or Hyaa (TOT cH 
I[HaJIbHbIM Cyual, KOra OH paBeH HYJJIO, KaK H Apyruve BbIPOKeHHE 
culyyav, Mbl 3qecb He OyeM paccmaTpuBaTb), TO Bee A, =0, Cuctema (! 
CBOAMTCA K Ray, pane 


n T 

DTA er by res wag, é 
pad, Cake he eS ay ioe = | 
‘TakuM OOpasoM, B HYJeCBOM IpHOMKeHMM TOKH B HeHACTPOeHHEIX ane 
WaX PaBHbl HYJHO, a B HaCTPOCHHBIX UMCIOT CHHYCOMAAIbHOe pacnpener 
nue. AMIMITY.[bI 3THX TOKOB uMeloT HopsqoK J mM OHOSHAUHO ONpend 
aaoTCA Cuctemon (10). | 
_ B) a >yp. B stom cayyae onaTp. pce A,=0, Ho -cuetema (10), uncut 
YpaBHeHMit B KOTOPO MeHbINe YMCA HeM3BeECTHEIX, yxKe HE ONpeAemad 
OMHOSHAUHO AMIVIUTY ABI CHHYCOWLaIbHbIX TOKOB B HaCTPOCHHHIX aHTeHHAa 
Jia ux NOMHOTO ONpeeeHUA HY2KHO,~ Kak M B TCOPMM AHTeHH B ae 
HOM TipocTpancrse (2), UMeTb WeO c UpaBo YacTbIO ypaBHeHUii, OA 
yalOluxcsH us (6) B CHeMyIONleM 3a HYJeBbIM UpHOmMKEeHUH, T. e. C oct 
TLOYHbIMK: OHepaTopamu Rp. i a] 


Scie ele Mocrynuao 
- a as 2 II 1954 


e- 


_ | .._IMFAPOBAHHAS JIMTEPATYPA 
19H. Peaba, Ocnosp TeOpun UkeweBbix auTenu, M., 1948. 2M. Jleouto n'a 


M. Jliepun, KT, 14, 481 (1944), 3 : ‘ ] 
Wain teen | ( ) | dx. Care p, JTeKTPOHUKa cpepxpncay 


/ ; } 

| 

: 

* i | 


* C TOM CTeMeHbIO TOUHOCTH, C KaKOH BOOOMIe BepNa TeopusA TONKUX anTeHH (). 
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Zs Aoxszags Akagemun Hayx CCCP. - 
1954. Tom XCV, Ni 6 


TEXHUYECKAS ®H3HKA 


M. E. KABOTHHCKHA uv J As JHCHYKAH: 


KBAPLUEBbIE TEHEPATOPbI C OTPHUATEJbHOM OBPATHOM 
CBA3bIO HW: MHEPLMOHHOW HEJMHEMHOCTbIO- 


(Ipedcmaszeno axademuxom A. H. Bepzom 12 II 1954) 


| Ilpumenenue unepiMOHHO HemMHeHOCTH 2A OrpaHMueHnA aMIJIUTY LEI 
KomeOaHuli M BKNOYeHNE KBapleBOrO pesOHaTOPa B CXeEMY MOCTA, B OLH@ 
43 Ie€4% KOTOPOTO BKVMOUaaCh. HHEPIMOHHAd HeJMHEMHOCTb, MO3sBOmHIQ 
cBeCTH BapwallMuM YacTOTbI reHepaTopa K BedMUMHaM NopsgzKa 10°8 (1), 
PaccmoTpeHue Takux reHepaTOpoB 6e3 yyueTa Pa3s0BHIX CABUTOB B ycusu- 
ese (7) He Ma€T BO3MOMHOCTH BCKPHITh MPHHUMMMAJIbHbIe HEOUCTHI CXEMbI 
@ yka3aTb IlyTH NocTpoewuA Oosee COBepuIeHHEIX,.cxem. Kak u3pecrTuo; 
OCHOBHBIMM IIPH4MHaMH, BHISHIBAIOW[MMM OTKJOHeHHe TeHEpHpyeMON yacTO- 
Bl OT P€3OHAHCHOM, ABJIAIOTCA HEMOCPEACTBEHHOE BOSeHCTBUE CXEMBI Ha 
IkBapLeBEl pesOoHaTOp M BJMAHME HJIMHEMHOCTeH XapakKTePHCTHK JlaMIi 
Kcem., Hanpumep, (%,*)); OHAKO BKNOUeHHE UHEPIMOHHOM HeaMHeHHOCTH 
inpakTH4eCKW MCKJIO“aeT BJIMAHHeE HEJMHCMHOCTH XAapaKTepHCTHK  JaMI. 
‘Kak yKasano B padore (5), cxema MOcTOBOrO reHepaTopa “MOxKeT TPakTO- 
IBATbCA Kak CXeMa OObIUHOFO TeHepaTOpa Cc CeJIEKTHBHOM NOMOMKUTEABHON 
(oOpaTHOM CBA3bIO, YCHJMTeEbHaA YaCTb KOTOPOFO OxBateHna OTPHHATeAbHOR 
(OOpaTHO CBAS3bIO; ABTOPH! 2TOM PaOOTH! UPC MIOMUIM TAKE UCKMNOUWNTh U3 
IcX€MbI MOCT 3a CueT IPHMCHeHHA Ha BXOJe ycuINTeIA BAuPdepenwuab- 
MOTO KaCKajla; OHH He--3aHHMalOTCA, OJHAKO, BOIPOCOM O cCTaOMJbHOCTH 
YaCTOTH, OrpaHHuMBaACh paCCMOTPeHHeM CTaOMJIbHOCTH aMIVIMTY JBI. 
| Hwexe 6OymzerT kpaTKo u370%#KeHA TeEOpHA MelicTBUA KBapmeBoro reHepa- 
ropa C OTPuWaTebHOM OOpaTHOH CBA3bIO H HMHEPIHOHHONM HeTMHEMHOCTHIO 
W YKa3anbl UyTH LasbHeiwiero NOBbILICHHA CTAOWMbHOCTH YaCTOTE! KBapt 
ILEBLIX TeHEPaTOPOB. KGROw 
PaccMoTpuM. yCHJMTeIb C KOMIJeKCHBIM KOIPPUNKeHTOM | ycuseHuA 
k=G(o)e®), oxpayenublii HeCeeKTHBHOM OTpulaTerbHOl ‘oOOpaTHot 
CRA3bIO 8 M BeCbMa CeJEKTUBHOM NMOMORKUTEMbHOM ~ OOpaTHOH ‘CBASbIO 


a= M()e!?), cemeKTHBHOCT ‘KOTOPOH ONpeseAeTCH KBapleM. — 
- CramvonapHoe cocToAHMe ONMCbIBAeTCA YPaBHeHHeM 


(@—)k=1, Hoi 103 


KOTOpOe BMecTe C XapaKTepHCTHKOM Wen C MHEPIMOHHOM HestHHeHHOCTbIO 
MOAHOCTHIO ONPeMerHeT Mporecchl B renepaTope B _padouem pexume *. 
 YyurTbipat HamMuve OTPHUATeAbHOM OOpaTHO cBA3H, BBEAeM 9KBMBA- 
JIGHTHBIM YCUJIMTe Ib 


a Rk . 
=? —————_—. (2 
ie 1+ Bk A: 


* B cayyae MOCTOBBIX reHepaTOpoB BeIMYHHA « — B = u. MpeAcTaBAAeT KosppunnenT 


mepeayu MOCTA. "} 
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Tipu arom ypapHenne (1) nepexoguT B | 
kya = 1. (i 


TouHoe pemenue ypaBHenua (3) MoKa3biBaeT, YTO AIA MOCTHKCHI) 
BHICOKOM CTAOMJIbHOCTH HEOOXOAMMO OGeCTeyHTh MavIbIi CAoBur Pas B YC}) 
autTene. IIpu sTOM MapaMeTpbl 9KBUBAJeCHTHOrO yCHAHTeA C TOUHOCTHY 
O MaJIbIX BBICWIeErO NOpsAAKa BbIpaxkaIOTCA yepe3s MapaMeTpbl Cxe 
CIE LYIOUWMMU 3aBHCHMOCTAMH: 


[A= G 


oy On slp pt eee 
Wi Gy al aes eae uCGe, 
Papeuctsa (4) BbIpaxkaior TOT qakT, ITO Ad YMeHbUeHHA as0Bcl 
HECTAOMJbHOCTH YCHIMTeIA CleqyeT yBemuuuBaTb BG. Bompoc o patud 


HaJIbHOM BbIOOpe CXEMbl YCHIHTeA Oy eT OCBeMLeH HWE. 
Ypapueunue (3) pacnayaetca Ha 2Ba ypaBHeHHA: 


y 

6 +v=0. (; | 

GEM ==. (() 

IIpu Bapualuu sHaueHuii MapaMeTpOB CXe€MBI B Heli yCTaHOBHTCA HOBG 


CTANMOHapHOe COCTOAHHE, MPH KOTOPOM BHOBb OyALYT BBINOIHEHBI yCOBYy 
Gananca cas (5) u GOananca amnautyn (6). [pu stom aaa npupauexns 


a3 nosyuaeTca ypaBHeHue 
d(6, +») =0, 


@ [Ia WpupalleHuu aMnuuTy C TONHOCTbIO AO MaJIbIX BbICWUerO MOpAD MH 
ypapHenue 


d(G,M) = 0. (3 
YuutTpipad, uTo 0, u Y ABIAIOTCH ()yHKNHAMM YACTOTHI HW NapameTpcll 
00 7) 
cxembl: 6, = 6,(, p;); 9 =$(, g,), H YYHTHIBaA, 4TO oe oe (dasoBna 
XapaKTepMCTHKa YCHJHTeIA ropasqo NoNoxKe daso0now xXapakTepHcTuK 


KBaplla), NOy4uNM HB (7): 
08 
NO ie) oy 
Aah | Dott 
aa 5) og 


CO |e, co 


® 


C 
? | 


Wo 


rye B WpaBow yacTH NepBHI WIeH IpescTaBsseT BMAHHe Ha reHepupye 
MylO “acTOTY @a3bl yCHJIMTeA, a BTOPOH wWIeH—BMAHHe dbasbl Wen 
NMOJOKUTeIbHOK OOPaTHON CBA3H. 

YMEHbIIMTh BMAHME BTOPOTO 4Ie€Ha MOXKHO TOJbKO, yMeHbIIaA er 
BCJIMYHHY HENMOCPEACTBEHHBIM NOMMep2xXKaHHeM NMOCTOAHCTBA TemMMepaTypi 
MW Apyrux BHemHUX daKTopos. Tak Kak Halleli WebIO ABACTCA YMCHBE 
WICHHEe BJIMAHHA Ha YaCTOTY MapaMeTpOB CXeMBI, TO B asbHehwemM MH 
Oy Hem HW3y4aTb TOJbKO NepBbli aie (9), He OOpalllad BHHMaHHsA Ha BTO 
pou uwiexn. | 

ucuTeb MepBOrO YeHa MOXKHO NosyyuTb, AuddepenuupysA Bropoy 
M43 papeucts (4): ; | 


acpi 6(GdB+BdG) do | 0 (dB | dG | 


SnaMenaTetb BbIpaxkeHua (9) onpewenseTca enbIO NOMOKUTe HO! 
oOpaTrHok cpasH. Ec 97a Wellb COCTOMT M3 KBapmeBOrO pesoHaTOpa # 
ceTOuHOK wenn AudpepenuuatbHoro KacKaya, TO B HalleM IpHO JW 2K CHU 


apy] -_ 2Q | 
dala eA ay? (11. 


1198 


rae Q—xo6poTHOcTs KBapleBoro pesonaropa; y¥=R/r; R—conporus- 
‘SeHve yTeuKH Ce€TKH; 7 —cONPOTHBAeHHe NOTepb KBapua. 3SameruM, uTO 


ren Pa tpia I 

mpu stom M = T4y? 4 Up OOubmIMX 3HaYeHMAX CG, Kpome Toro, BM. 
ie 

YuuTbBat 970, a Taxxe (10) u (11), momyuum us mepsoro 4seHa (9): 


= Se [ao (G4 BY). a?) 


a 2 
Jia ROcTHKeHUA HanOOMbUNeH CTaOHbHOCTH BHIPAKeHHe ami) TOJK- 


HO HM€Tb MHHHMYM, 4TO oCcTuraerca upH y=1. B panbueturem 6ynem 
CuuTaTbh BCIOLY y= 1. 

} Bipaxenue (12) spuaerca caeqcrsuem ycnopusa Gananca daz (7). 
B crauwonapHom cocrosHHu BeAMUMALI, BxOMAMMe B (7), a CeMOBATe HO, 
MB (12), cBa3aHBI, KpoMe TOTO, ycnoBueM G6anaHca amnauTyT (8), KOTO- 
poe AOWKHO ObITh YUTeHO LAA ONPeeeHHA CBOMCTB CXeMBI B CTaljMoHap- 
HOM COCTOSHHH. 

H3 (8) noayyaem 


dG, aM 
ga ee 
B namem npx6smKeHHH 
dG dB 
dG, ee Tg. 
G,. wasp. ? 
dM___9 do 
Ma ™ a, 
wu (8) maeT 
a _ 1 (dG, gg do). 
P= ac(G + 0Q =); (13) 
)MowcTapus 3TO B (12), no”yuuM 
| her de , 20 4 \dG 
= 206+ Galltaa) > | (14) 


| 262 ; 
rae B 3H€MCHATEJIC MbI mpeneOperviu YJICHOM BG? lo CpaBHEHHI0 C €CJMHHTWeN. 


Ypapuenue (13) mpexctrapiseT B mpeoOpa3s0BaHHOM Bue ycoBHe Oa- 
glauca aMUsuTy, a ypaBHeHue (14) onucbinaeT MOBeMeHHe CHCTeMbI pH 
“OMHOBPeMCHHOM BBINOTHEHHM yCOBMH OanaHca das uM OaaHca amMnsuTy dz. 
Ypapuenue (14) noKa3pipaeT, 4TO eCH MHEPI[MOHHAA HeJIMHeCHHOCTD, 
oOecneunBarollad OalaHc aMNMTY, CTOMT B Wenu OTPULAaTebHOK OOpat- 
ion CBA3H, Kak 9TO HMeeT MECTO BO BCeX CXeMAX, ONMMCAHHBIX B JMTepa- 
Type, TO BCAdKMe H3MeHeEHHA KOSPDUUMeEHTAa YCHJCHHA NPHBOAAT K u3Me- 
/HeHHAM TeHEpHpyeMOM YaCTOTH! NOpAAKa 
ao (15) 
ayy QG G 
Jina ycrpaHeHua 9THX BUMAHM CeAyeT UCKJIOUMTh HHEPYHOHHYIO 
HEJIMHEHHOCTh M3 WeNH OTPuWaTebHOM OOpaTHOH CBA3M HM Ce/laTb ITY 
Welb He 3aBUcAlel oT pexuma padorl. IIpu stom dB =O, u us (12) u 
(13) nomyyaetca 


dw do 16 

ay Te 0G uy) 

T. €. H3MCHECHHA YACTOTHI B 9TOM CuIyyae OOYCOBJEHBI TOJbKO BapHa- 
WHAM (a3bl yCHJIMTeJA. 5 

Hnepuvonnad HesMHeHHOCTbh, HEOOXOAMMAA MIA WOMMepXKaHUA OamaHca 

AMIIUTY A, pH 3TOM AOMKHA ObITh BKMIOYeHA B CaMOM YCHAMTeTe, KOTO- 
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Pili Wpu°sTOM MOXKHO PaCCMaTpUBaTb KaK OXBaveHHbIM ABYMA HE3aBUC 
MBIMU TpakTaMu OTPulaTebHOH OOpaTHO CBAsH — OOBMMHOM Oe3HHEpHMOH) 
Holi oOpaTHoH cBx3bi0 8, MpMBOAAMel K cTaOMTMsalHH MapaMeTpo) 
ycusutesa (Gy u 05), M WHEPUMOHHOM OTPUaTebHO OOpPaTHOM CBASHIC|, 
ooecneunBalolleli BLINO.HeHHe OaaHca aMNJUTYL B JIMHeEMHOM yuacrKi 
XapaKTepHCTHK YCHJMTCIbHEIX Jam *. 


“Ormetum, uTo Bemuunna (15) cranopuTca MeHbile BesMunHE! (16) am) 
ao 


IIpH BbIMOJHeEHHH HepaBeHCTBAa as, KOTOpoe He MOET ObITh OO 
eyeHoO B 9KCIWyaTauMOHHbIX YCJIOBHAX; NOITOMY Mpeswaraemoe HaMi) 
TepeHeceHHe HHEPUMOHHOM HeJMHEHHOCTH M3 MOCTA B YCHJIMTCJb ABIACTC! 
PaMKaIbHbIM M IPMHIMMHabHO HOBBIM M€TOAOM NOBBILIeHHA CTAOWJIbH 
CTH UWaCTOTHI. bo 33 
-B 3akuioueHue OCTaHOBUMCH KpaTKO Ha BBIOOpe CXeMbI yCHJIMTeIS 
odecneuuBalolleH MONOJHUTebHOe  NOBLINICHHE CTAOHIbHOCTH 4aCTOTE 
OnarolapA MelCTBUIO OTPUIaTebHOH OOpaTHOH CBASH. | 
Kak yKasaHo BbImle, HanOOmbIMad CTAOMIbHOCTh WOcTuraeTca UpH y= Ll 

T. e. upu B=0,5. Hamel 3aqauel aABaaeTca BLIOOp CXeEMBI, OOecneyuBAalO 
uel HavOombutylo BestHuMHy BC 6e3 HapyuIeHHA YCTOMUYMBOCTH yCHJMTeIA 
IIpumeneHve MHOTOKaCKaHEIX YCHINTeTeN, OXBAYCHHEIX BHYTPCHHUMI 
OOparHbimMu cBxA3GMu 8,, OKa3bIBACTCA HEPAlMOHAJbHbIM, MOO pH 9TON 
B culyyae 1 OMHAKOBEIX KaCKaOB OOWM as0Bblt CBU, yMeHbIMaerTc! 
B 8,G, pa3, a oOmui KosdurienT yCunenua yMenputaetca B (8,G,)” pad! 
YTO COOTBETCTBCHHO YXYAMAeT LEUCTBHE OCHOBHOM OOpaTHOH CBA3H. | 
AnasmM3 OKa3biBaeT, 4TO B Auana3s0He CpeAHUX YaCTOT (eCATKH KI 
Orpell) WesecooOpasHo UpHMeHeHHe TpexkacKaHbIX PeOCTATHBIX yCHUJII 
Teme C WenaMu (as0BOl KOPpeKUMU, YTO WaeT BO3MOMHOCTH NOMYYCHH 
ycTouuMBoro ycusenua nopsaKa 10°. B o6mactu Oonee BHICOKUX HU OOM 
HU3KUX YaCTOT NpHMeHeHHe CasoBOH. KoppeKMM CTaHOBUTCA HeapPekTuy 
HIM, HW IPWHXOMUTCA orpaHuqupaThca ABYXKaCKaHbIMM YCHIHTeAMH 
B oOmacTu BbICOKMX YacCTOT LedecooOpa3sHO upuMeHeHUMe OMHOTO peocrTar 
HOrO HM OMHOTO Pe3sOHaHCHOTO KacKala — LOCTHXUMBIM YCTOWVYMBEM KoId 
cpuuuentT ycusenua nopsyKa 10%. (JiBa pe3sonaHcHbilx KacKkana upu B =0,8 
BO3OYXKMalOTCA BONH8H PE30HAHCHOM YaCcTOTHI upH G nopayKa HECKOJIbKNY 
coreH.) B oOmacTH HM3KHX Y4aCTOT, MOBHLUMOMY, WesecooOpasHO mpume 
HeHMe DBYX PeOCTaTHBIX KaCKaJLOB C MOBHIeCHHHIMH aHOAHBIMM Harpys' 
KaMU, IPM MOMOIL[M KOTOPHIX MO2KHO NOWyuuTb OOMee ycuseHue NOpazKa 10° 
H310%#KeHHOe OTKPHIBAeCT BO3SMOMHOCTH MaJbHeEHWIErO MOBLIMWEHUA CTS 
OWIbHOCTH YACTOTHI KBaplleBbIX TeHepaTOpOB. | 


@usnyeckuh uuctutyt um. Il. H. Jle6enesa - Tocrynuno 
Akayemunw Hayk CCCP 10:11954 


LMTHPOBAHHASA JIMTEPATYPA 
*L. A. Meacham, Proc. IRE, 26, .1278 (1938). 2K. @: TeonopauK, Pat 
quotexuuka, 2, Ne 7, 3—7 (1947), % B. K. UWlem6eunn, KT, 1, 344 (1931 
* 10. B. Ko6O3apes, Becrn. snextpotexuuxu, Ne 10, 346 (1931); C. M. Purtos 
A. M. [lpoxopos, M. E. Ka6Ootuuckui, MKITO, 15,  557,. 613. (1945) 
Pot. Jab Oo, tah 11, epsOC, Thence Com dioas : | 
i i 


| 
| 


* MoxHO OKasaTb, YTO BKOYeHHe WHeEPUMOHHOM HeaMHelinOCcTH B WeNb NONOKH 
TebHOM OOpaTHOHK CBA3M (KaK 9TO NIpeAaratocb B HEKOTOPbIX paOoTax) NpupoyuT kK Ta 
KOMY 2%K€ YXYJMIICHMIO CTaOMJbHOCTH 4aCTOTHI, KaK M BKJIOVeHHe ee B IeMb , OTPULaTe Ab 
HOH OOpaTHOH CBABH. 6 4 
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We: «> floxnaagn Anagemun Hayr CCCP. 
Bae. 1954. Tom XCV, N 6 


TEXHHYECKA ®PHU3HKA 


B. A, TMABJIOB * 


}|BJIMAHHE PACNAJIA NEPECbILLEHHOrO TBEPOFO PACTBOPA, 
i ~BBISBAHHOLO NJIACTHYECKOM JE®OPMALLMEN, 
|HA MEXAHHYECKHE CBOMCTBA CNJIABA AJIOMMHHK — MEJIb 


(ITpedcrasaexo axademuxom I. B. Kypdtomoceim 16 II 1954) 


JleopMupoBanve MeTacTaOWJIbHbIX TBEpbIX pacTBOpOB B O6acTH TeM- 
nepatyp, re WiacTuyeckaa: eopMallua BbIsbIBaeT pacnan TBepmoro pac- 
TBOpa, COMpOBORMaerca cKaykooOpasHon’ RedopMallvel, aHOMaJIbHOM. 3aBH- 
}CHMOCTbIO CONPOTHBJCHHA ePOpMMpOBaHHlo OT CKOpocTH mecdopMaluu, yBe- 
JIMYCHHEM COMPOTHBJeHHA AecbopMupoBaHHio u T. Z. (1). 


‘ Puc. 41. uarpamMa pacTsxKenna ciuaBa amioMHMHUA Cc 1,3% 
Pairs 
Meu mpu 100°C 


C mpyro cTopoubl, B O6JIacTH TeMMepaTyp, Tae MpeBpallleHuA MPOXOAAT 
QOcTaTOUHO MHTeHCHBHO 6€3 MOMOLIM IWlacruyecKoH MedopMalMH, a TakxKe 
‘Ip pekpucTasusauuu HaOJloqaeTca 3aMeTHOe MOHMXKeHHe COMPOTHBJICHMA 
Hepopmuposauuro (7, 8, |). ; 

TakuM o6pa30M, 3TH JaHHble yCTaHaBJIMBaloT OMpeeseHHoe B3aHMHOe 
BIMAHHe Mpomeccos MlacTHyecKoH RepopMayuH U AMPysuu, OMHaAKO BONpOc 
ocTaeTCa ellle HeEJOCTaTOUHO H3yYeHHbIM. 

B uHacrosiei paOore u3yyeHa TeMilepaTypHad 3aBHCHMOCTb MeXaHHye- 
CKMX CBOMCTB uNcTONO amiomunua (99,97% Al) um cmuaBa aIOMMHUA C 
1,3% mequ, pacnamatomeroca Mpu muiactuyeckon MepopMaluu B ONpeemeH- 
HOH oOacTH TeMIepatyp. 

O6pa3naMu cJ1y2KWIM MpoBooKH WuamMeTpom 1,95 MM u pacuerHoH AIM- 
Holi 30 mM. Crap aJIKOMMHHA C MesbIO LePOPMHMpPOBaJICA B 3aKAaJICHHOM CO- 
crosHun. Kaxgpli o6pasel, 3aKkalHBaJIcA HeMOCpesCTBCHHO Mepeq MCrbITa- 
uuem. Pactaxenve o6pa3l0B MpOBOAMIOCb Ha ciellMalbHOH ManiuHe§ (%). 
Ilpu Kaxol TemmepaType MCHbITHIBaIOCh He Menee 4—5 oOpasion. 

B o6macru temneparyp mexmny +20 u +200 °C ma muanpammax pacta- 
Kena Habslomarioncea «syOubm (pyc. 1), a mpu 100 °C, Kpome sToro,— mulo- 
walka TekyyecTH. Tako xapaKTep WHarpaMM pacTs2KeHuA FOBOPUT 06 HH- 
TeHCHBHOM TIpOxXoxKMeHHH paciaza TBepgono pacrBopa. Bcmeyzcrsue 9Toro 
ZaMelIAeTCA MayeHHe Bpe€MeHHOTO COMPOTHBJIeHUA C MOBbIIeHHeM TeMTepa- 


* B pa6ote mpuuumana ysactue H. M, Hpanosa. 
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TYpbI ONLITa (puc. 2), CHbHO BOSpacTaloT paBHOMepHan LecopMallusA (puc. H 
H padoTa, 3aTpauHBaeMad Ha paBHOMepHy!0 edopMallnio (puc. 4). IIp 
100 °C pa6ora meopmupoBaHua cnmapa B 1'/2 pasa Oovbllle, YeM ATA 


Puc. 2. 3aBucHMOocTb BpeMeHHOrO 

CONPOTHBIeCHHA OT TeMNepaTypbl 

Aewopmuposanns: J — Waa yuctoro 

aJIOMHHHA, 2— AIA CiNaBa auio- 
MHHHA C 1,3% MenH 


KeHHN COsLaeT OAarONPHATHbI€ YCIOBHA JIA BOSHHKHOBCHHA BOCXOMALIE 
audpysuu. Bocxoganlan Wuddy3uA MpoxXoAHT HE TOKO B AePopMupoBaLy| 


a 200 400 600 °K 


Puc. 3. 3aBHcCuMOCTh paBHOMepHO- 
ro YJHHEHHA OT TeMMepaTypbi 
epopMuposanusn: J — qa “ucToro 
aIOMHHWA, 2— WIA cmiaBa aJio-= 


MHHHA Cc 41,3% Men 


| 
! 


CTOrO aJIIOMHHHA, esopMupyloulMe Harp) | 
2KeHHA OobIUe MOUTH B 2 pasa H paBHOMes! 
Hoe YJIMHeHHe JOCTHraeT 3HayeHUH, Xapall’ 
TEPHHIX JIA YMCTOTO aJIIOMMHHA. 

Takoe co¥ueTaHHe Me€XaHHUeCKHX CBOMCTI 
BOSHHKalolllee pH pacnaye TBepsoro pai) 
TBOPa, TPYO OObACHUTb TOJIbKO OJHHM ni) 
ABJICHHEM JIMCIepCHbIX BbIAeeHHH. OObimdH! 
TIpH pactlaye avIOMHHHeBbIX CIIaBOB HaOJIH} 
jaerca NadeHve IJlacTHuHOCTH. . 

Ha6smtomaempie OcOOeHHOCTH IIpoTeK:): 
HUA MWlacTHyeckoH nedopMalHH Hu HeOObIi 
Hble M€XAHHYeCKHe CBOHCTBa pacnaarouiH) | 
cA Ip miacTHyeckoH RedopMalluu TBepAby 
paCTBOPOB, NOBHAMMOMYy, CBA3aHbI c Md) 
(PySHOHHBIMH TWpolleccaMu, MpoTekalouH ) 
B TBEPAOM pacTBope NpH dopmMupoBaHHTL 
BbIJCeHHH SapOAbIeBOH HOBOH (pa3bi 
yUpyro-HeOAHOpOwHO HalpsaxKeHHOH pp 
1eTKe. 

Kak H3BeCTHO, HaJlMuMe rpaHeH 
YIIpPyrHxX HalpsAKeHHH BbISbIBAeT B HEKOT 
PbIX TBepAbIX pacTBOpax BOCXOAAILyIO Lhd 
cpysuio ('°). OOpa3s0BaHHe mpH AedopmMupal 
BaHHH y4YacTKOB KPHCTaJIMYeCKOH pellleTsey 
C paSJIMGHOH BeIHYHHOH HW 3HaKOM Harps 


kan/mMolb 


150 


— 
Ss 


a 


Paboma depopmupobanur 


Puc. 4. SapucumoctTb pa6orn yedopmu- 

poBaHusA OT TeMMepaTyppl: J— ia 4H- 

cCTOrO awIOMHHHA, 2— LIA CiiaBa aoMH- 
Hua C 1,3% MenM 


HOM TBEPJOM pacTBOpe IPH HH3KOM TeMMepaTyPHOM OTKHre, Kak 3TO HaGuJIO- 
faeTcsA, HalpHMep, B JlaTyHu ('!), Ho TakxKe, OYeBHAHO, H B MOMCHT CaMmoit 
MlacTHyeckoOH eOpMallMH Mp OTHOCHTeIbHO HU3KOU TeMMepaType. 
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HspecTuo, uTo BecbMa HeOoubIIMe HalpsKeHMA, BOSHUKAIOIUUe, HallpHu- 
“Mep, IIpH MaJIbIX yIIpyNux KOuleOaHHAX OOpasila, MaKe pH HH3KUX TemMepa- 
‘TyPax, BbISbIBAIOT WMPPysHio aTOMOB MpHMeceli, pacTBOPeHHHIX B pellieTKe 
oopasia. Ota Auhiysun O6HapyxKuBaetca M0 3aTyXaHUlO yUpyrux KoJle6a- 
put (co )< 

Bocxonsijaa Luppy3ua cosqaer HepaBHOMepHOCTD paciipeqeieHua mpH- 
Meceli 10 OObemy TBepforo pacTBopa. Mmeiommeca 2KcrepHMeHTAJIbHbIe aH- 

HbIC MOKa3bIBaloT, UTO IPH HU3KOTeMMepaTypHOM OTKHTe B HEKOTOPHIX TBep- 
ABIX PaCTBOpax BCJIEACTBHe BOCXOZAeH WHppy3uH BOSHHKaeT BeECbMa 3Ha- 
QUTeIbHad HeOXHOPOHOCTb KOHILGHTPallMH pacTBOPeHHBIX 3JIeMeHTOB (!!), 
“OKOJIO JIMHHM CKOJIbKeHHA HaOOMaeTCA Lake BbILeeHHe HOBbIX (pa3 B HeHa- 
CbILICHHOM TBepOM pacTBope (!!). BosHHKHOBeHHe HepaBHOMepHOCTH pac- 

TipeeJIeHHA KOHIWCHTPalu Mp BOCXOAAMeH THpdy3nu B MOMeHT IwIacTuye- 
CKO WeopMaluu OymeT cHoco6cTBOBaTb paciially MeTacTaOWJIbHbIX TBepAbIX 
_pacrBopos. He uck0yueHa BO3MOXHOCT BOSHUKHOBEHUA paciala B Mporecce 
ZePopMupoBanusa HW HeHACHILCHHBIX TBEPAbIX PaCTBOpOB. 

C sTOl TOUKH 3peHHA BOSHHKHOBeEHHe CKayKOOOpasHol epopMaluu mpu 
_pacniaye TBEporo pacTBopa MOXHO, MOBHJHMOMY, CBA3aTb C PaspaARKOH Ha- 
TIps2KeHHH B MOMEHT BBIeJeHHA 3apObIIa HOBOH (basbl H CBASAHHOe C 9THM 
‘JlOKaJIbHoe TIpOXo*KeHHe AedopMaluu. 

B 3akl04ueHHe BbIpakKalo riry6oxyo OaromapHocth 9. C. Akosmesolt 3a 
ICHHbIe COBETHI H LHCKYCCHIO. 


Tocrynuao 
23 I 1954 


LIUTHPOBAHHAS JIATEPATYPA 
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83 (1953). 7 C. Wassermann, Arch. Eisenhiittenw., 6, 347 (1952/33). §° E. Schmidt, 
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y AMoraage Akagemun Hayr CCCP 
“Ge 1954. Tom XCY, No 6 


XHMHA 


r. B. BOKHH a C. C. BAILAHOB 


-K BONMPOCY O KOJMYECTBEHHOM XAPAKTEPUCTHKE 
TPAHC-BJIMAHUS 


(IIpedcmasaeno axademuxom H, H, Yepusesum 17 I 1954). 


B3avMHOe BJIMAHHe ATOMOB BO BHYTPeHHeH Cepe KOMMACKCHBIX COe- 
AMHCHHH WaTHHbI OOYCJOBIMBaeT Pa3sMUHbI XapaKTep CBA3H TVaTHHbl 
€ OHUM WU TEM %K€_3aMECTHTCeCM B’3aBHCHMOCTH OT TOFO, KaKOli aTOM 
“HaXOMUTCA B TpaHc-NO0%KCHHH K aHHOMY 3aMecTHTes10. — TpaHc-BuIMAHHe. 
“Tpauc- -BJIMAHMe CKa3bipaeTCA B JaOMH3alMM almensa, HaxOMAueroca 
B TPaHC-MOJO2#KeHHM K CHJIbHO BJMAIOULeMy 3amectuTemo (+). Taxan ma6u- 
.JIM3avA, BOZ3MOXKHO, CONPOBOKMaeTCA M3MEHEHHeEM AMH-cBaser. OnHaKo 
BeauuuHa siPekTa TpaHc-BAHAHMA, NOBAAMMOMY, Je2KUT B Npeseiax TOU- 
HOCTH P€HTFEHOCTPYKTYPHOFO ONpeAeeHHA KOOPAMNAT JerKHX aTOMOB. 
Tlostomy Hapsay c COBeplIeHCTBOBaHHeM MeTOAUKH PeHTFeHOCTpyKTYyPHOLO 
“aHaIu3a, CAeLyeT MCKaTb M APyTHe METOALI, NOSBOAAIOMIMe NOMOMTA K KO- 
JIMUCCTBEHHOH XapakKTepHCTHKe TpaHc-BAuAHUA. B HacTonmei padore cye- 
JaHa NOMbITKAa HCHONb30BaTb AAA STOH Wen. pepakromerpuyeckuit 3 Me- 
mon. (°). 

B ra6a. 1 IIpuBe LeHEI KOOPAMHATHBIC pepaxuun. ABYBaIe€HTHOM MWia- 
THHHI, ONpeeseHHble IA h = Cv. 


Ta6Oauna i TaOnauna 2 

_Koopaunata Pedpakuua Koopamuata Pedpaxnua 
Ce Pe Cl fig hashes tat 0 ol al ree ode 20 
CI—Pt—NH, | 12905 CI—Pt—NH, NG, OR} 
NH,—Pt—NH, 11,46 NH,—Pt—NH, 9,83 
NH,—Pt—NO, 16,19 NH,—Pt—NOxg 14,29 
NO,—Pt—NO, 19,76 NO,—Pt—NO,z 49,16 

Re ali ei 
H3 aHHElx TaOmMUb! BUAHO, YTO Ry_pytt_, > a (1A 


wei NH,: 14,90 > 14,50, A— 0,40 cm®; aaa NO, —NH,:16,19°> 15,61, 
eX 0,58 cm*). 

B ra6a. 2 mpuBeeHbI KOOpAuHATHble pedpakuuu YeTHIPeXBaJIeHTHOU 
TWJaTMHbl, ONpemenenuple MIA h = ov. 


R Wea R IV 
Cr=Pt NH,—Pt | —NH, 
H3 qaHublx Ta0a. 2 BuAHO, YTO Roy plV_yy, > 5 
M13,63°> 13,36, A= 0,27 -cm*), Torda Kak 
R ” = Rio,—Pt!”—_no, * Byn,—pelY ney, 
NO,—Pt \—NH, 2 


(14,29 < 14,50, A= —0,21 cm?). 
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Tlockoapky pepakiua ecTh Mepa NOABYXKHOCTH 3ICEKTPOHOB, NOCTOJbKY 
yBeduyenne petpakijMu pasHOMMeHHOM KOOPAMHATHI NO CpaBHEeHHlO C NOJy 
CYMMOM pedpakiHH COOTBETCTBYIOWNMX OJHOHMCHHEIX KOOPAHHAT CBUC 
TeJIbCTBYeT O6 YBEIHYCHHH JaOWMbHOCTH 3JEKTPOHOB aeHa, HaxolA 
Werocd B TPaHC-MOAOKEHHU K CHIbHO BAMAIOMeMy 3amecTuTew0. CorsacHo 
sakonomepnoctu H. HM. Uepuaesa (*), HuTpO-rpynma B COC AMHeEHHAX JBy- 

BaJCHTHOM MIATHHbI BJIMACT CHJIbHee, eM) 

Ta6auna 3 XJIOP, — B H3MCHCHUAX KOOPAMHATHBIX pe*pak-- 

WH HaOwmoaeTCA Napatem3m: pedpakyua 
KoopsuHaTEE NO, — Pt!'— NH, yBesmunsach) 


Koopauuata Pedpaxnua - 
6oubme MO CpaBHeHHIO C NOJyCyMMOM OHO- 
UMeCHHBIX pedpakuni (0,58 cm’), vem pedpak- 
NH,—Co—NH, 9,42 uwuA KoopaunatTH Cl — Pt!! — NH, (0,40 cm?) 
NH,—Co—NO, 13,94 Pedpakuua KoopznnatHH NO,— Pt!Y — NHg 
NO,—Co—NOz 19,24 YMeHbIIMACh 10 CpaBHeHHIO C aMTHBHOM: 


NOTYCYMMOM KOOPAMHATHEIX pedpakuni. 
HMcxoaA 43 Mapadiewu3Ma, OTMe€YeHHOTO BBIMe, MOMKHO MpeAMO0#KUTS, , 
YTO TPaHC-BJIMAHHE HUTPO-rpynNbl B COCRHHEHHAX UeTHIPeCXBaJeHTHOM 
IWaTHHbI MeHbINe, YEM TPaHc-BHAHHe XJOpa, HOO | 


Ror_peY_cr a Run,—PtY_an, 


Rey_peV_wu, > y) - 


STO HaXOMUTCA B COOTBETCTBHH C XHMMYECKHM (aKTOM «HeNOBYXKHOCTH» 
X0pa IpOTHB HHTPO-rpynnbl B COCAMHCHHAX YETEIPCXBAJeCHTHOM MWw1aTH- | 
npr (3,4). 

CuenyeT OTMeTHTb, 4TO yMeHbINeHHe pe*pakuuu KOOpLAHaTE! NO, — 
— Pt!'Y — NH, no cpaBHennio Cc NOTyCyMMOM COOTBETCTBYIONIHX OHOHMMEH- 
HBIX KOOPHHAT HE ABIACTCH HCKJIOUCHHEM — y TPEXBaJeHTHOTO KOOaIbTa 
MMeCT MECTO AaHaIOPH4UHOe NOMOMKeHHE, KAK BHAHO U3 Tabs. 3. 

M3 Bcero CKa3aHHOTO BHIMNe CeLyeT, YTO BeMUMHEI KOOPAHHATHBIX 
pedpakunii MoryT ObITb HCHOb30BaHbI AIA KOWMUeECTBEHHOM xXapaKTepH- 
CTHKH TpaHC-BJIMAHHA. 


Nocrynus0 
10 Il 1954 


UHMTHPOBAHHAS JIMNTEPATYPA 


1Y. WU. Yepusaes, U3sn. AH CCCP, OXH, Ne 2, 197 (1953). 7 UW. WV. Vepuses, 
Viss. cekTopa muatuunl, 4, I (1926). * MW. WH. VWepunes, F.C. Mypapefickas, Tam 
Ke, 23, 39 (1949). 4H. UW. Vepuaes, Il. C.MypaBpetickaa, Tam me, 25,35 (1950). 
®*T. B. Boku, C. C. Bamanos, Bectu. MIY, 2, 147 (1952). 
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Joxaage Axagemun Hayx CCCP 
if 1954. Tom XCV, Ne 6 


XHMHfA 


tO. A. MPHCEJIKOB u An. H. HECMEAHOB 


| ONPEXEJEHHE YMPYFOCTH MAPA KAJIbBILAA WH CTPOHILHA 
HWDOKE TOUKH NJIABJIEHHA METOJIOM MEYEHbIX ATOMOB 


(ITpedcraezexo axademuxom B. H. KoxOparoessim 20 II 1954) 


_ LUlenounosemeubHble MeraJJIbl B HacTOsMee BpeMA TIPHOOperaloT BCe BOS- 
JacTalollee 3HaYeHHe B MeTaJIJIYprMu U TexHuKe. Kampunii, Hampumep, upu- 
MeHAeCTCA B MeTaJWJIypruu *Keslesa, MEH UW CBHHIa, OapHli uM CTpOHUMi UC- 
IOJIb3ylOTCAH B KayeCTBe PeETTEPOB MPH NPOH3BOACTBe 3JIEKTPOHHbIX H HOHHbIX 
IpHOOpoB, KpOMe TOPO CTPOHUMM ABIAeCTCA XOPOWIMM MOAuiuKaTOpOM Kpem- 
1é-aJIIOMMHHeBbIX ClviaBoB u T. 1. [I[pu wenob30BaHHH MeraJJIOB 4acTO HeO6- 
XOJMMO 3HaTb HX TeCPMOJHHAMHYeCCKHe KOHCTAHTHI, 
<oTOpble MOryT ObITb paccuHTaHbl U3 yipyrocteli 
fqapa. 

OKCHepHMeHTAaJIbHbIe TaHHble NO yupyrocTu napa 
rpepZoro KaJibuvA (', 2) MpoTHBOpeyHBbI H HyKa- 
(OTCA B IpoBepke, a DJIA TBEPAOrO CTPOHUHA OHH CO- 
BceM oTcyTcTByIoT. Mcxoaa u3 TepMOJMHaMHMUeCKHX 
XaDAaKTeEPHCTHK KaJIbIUMA HU CTPOHUMA WU IKCIepHMeH- 
TeEJIbHBIX Pe3yJIbTATOB TO OMpeyeJleHHio yipyrocTH 
Mapa KMAKUX MeTaduoB (3, 4), Kem (°) BermncmH 
yIIpyrocTb Mapa KaJibuua, a Bprwep (°) — KaJIbuHA 
M CTPOHIMA HW2Ke TOUeK IWaBJIeHHA, OHAKO 3TH pac- 
WeTbI HE MOLyT ObITb IIPHHATHI Oe3 MpOBepKH. 

Mbt onpexesuaM ympyrocTb Mapa TBepsoro KaJib- 
WHA B UHTepBasie Temmepatyp oT 475 no 670° u 
eTpoHiua oT 400 no 600°. M3mMepenua mpoBoxHsucb 
apcby3HOHHbIM MeTOOM (KuyzceHa) B CcOo¥eTaHHH C 
MeTOJIOM Me€YeCHbIX aTOMOB. YCTaHOBKa JIA U3Mepe- 
HHA YUpyrocTH Mapa, CKOHCTpyHpoBaHHaA aBTopaMu 
paooTH, cocToala uW3 MpHOopa MIA oMmpedeiennA 
yIIpyrocTH Mapa, BaKyyMHOM yCTaHOBKH, BbICOKO- 
YaCTOTHOFO reHepaTopa JIA MHAYKUMOHHOrO HarpeBa 
H MpHOopoB KOHTPOJIA M peryJIMpOBKH TeMMepaTypbl 
M U3MepeHHA BakyyMa. 

IIpuOop AaA OMpeReIeCHuUA YMUPYTO- Pye, 1, Mpu6op x19 ompe- 
STH ap a. IIpu6op JA OMNpeweJleHHA YyiipyroctTH WeneHud yUpyroctTH mapa 
mapa (cM. pHc, 1) mpenxcTaBAam coOol LMpoKy1o 
TpyOKy “3 MouIMOZeHOBOrO cTreKia /, BEPXHAA YaCTb KOTOPOH Obima BBIIIOVI- 
HeHa B Bue (pacoHHoro cocyya J[bioapa 2 HW COeMMHANACh C HHKHEH YacTbIO 
mtudom 3. Kynonoo6pasHaa uacTb 9T0ro cocyla 4 CyKUa WIA coOupaHHuA 
MapOB MeTaJlla, MbI €e@ Ha30BeEM MpHeMHUKOM. BuyTpH CTeKJIAHHOTO mpHOopa 
da momctaBKe 5 yKpemiasach spy3HoHHaA KaMepa 6 Tak, YTOObI Mapbl Me- 
Tala, BbIXOLAULMe H3 OTBEPCTHA KaMEPbI, MOFIH MOMaCTb TOJIbKO B IPHeM- 
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Huk. Ja mpeqoTBpalieHua Monaqanua MapoB MeTaJa B MIpHeMHUK B Teve 
HHe BpeMe€HH YCTaHOBJIeHHA TeMIepaTypbl OMbITa B 9PPy3HOHHOH KaMepe : 
OXJaKLeHHA ee MOCe ONbITa CYKM KBapleBbIli KOJMMAayOK 7 C OTKUTHIBAIO 
WleHca IpHluHpoBaHHol K HeMy Kpbiluewkon 8 Kowmayok yKpemiaJica Hi 
NOABH2KHOM CTCKJIAHHOH MOycTaBKe 9, B KOH KOTOPOH Obl BIaAH 2KeJIe3HBI: 
saxopb JO. IIpyxunka // cayxusa IA MpesOTBpalleHuA OMPOKHIbIBAaHH:! 
Kpbuuks &. opHuso0HTaJibHblit AKopb /2 mped 
HasHavaJicA WIA 3aKpelJIeHHaA KBapieBor’ 
9 KkoOJIMaukKa B BepXHeM movlomwKeHHH. Uepe 
musmud 13 B Ipu6op BBOLMach TepMomape 
Orpoctkom /4 mpHOop mpHcoeqnHAVICA 
5  BakyyMHOH cHcTeme. 
IpMDpy3HoHHaAA KamMepa. Ihpy 
3  3HOHHAA KaMepa (cM. pu. 2) npemcTaBAs. 
co6oH MOIMOZeHOBHI WHIMHEp J, K BepXx 
HeH TOpWOBOM YacTH KOTOpOrO. NpUBapuBa 
ach MOJIMOAeHOBasd (oulbra 2 c OTBEpCTHe! 
B WeHTpe WuamMeTpom 0,4 MM 4 BbICOTOH 
SS 0,02 mm. Cuusy 9ddy3HoHHaA KaMepa 3 
6 \_ eae 7 KPHIBalaCb MHCKOM H3 2KeslesHOn conan 
, HM CTaJIbHbIM BKIajbilIeM 3, KOTOPbIH Mp 
XKUMaJI €fO K OCTPbIM . BHYTPCHHHM ‘kpasi 
KOJIbIeBOrO BbICTyNa 5 pH 3aBHHUNBaHy 
MoMOReHOBOH KpplKH 4. Tepmeru3any 
. KaMepbl TpOHCxXOWla pH HarpeBaHy 
Puc. 2. Cxema ospysHOHHOH KaMepbl poyenctBue Oombluero KOIpPulMeHTa pat 
(IMpeHHA CTaJIM, vem MowHOWeHa. Tepmon: 
pa 6 [Ji U3MepeHHA TemMMepaTypbI B IP) 
3HOHHOM KaMepe 3akpellinlacbh B OTBepCTHU BHHTOM 7. 
BucokouacTOTHHH renepatop. BpicokouwacToTHbt reveparTo} 
‘Obl COOpaH Mo TpexToueuHOH cxeMe Ha AByx Jamuax [K-3000, BKt04eHHE! 
MapadeltbHO (cM. puc. 3). Kome6aTembHad MOLLHOCTb reHepaTopa cocrat 
Jiata 2 KB IpH uacrore —400 Kru. QHeprua BLICOKOM YaCTOTbI OTBOAUMACH | 
HarpeBaTeJIbHbI WHAYKTOp, ; mt 
KOTOPHIH ONOACHIBa MmpHoop, 
WIA OMpeqeeHuA yiipyrocTu 
Tapa HemocpescTBeHHO C BHT= 
KOB KOHTypa reHepatopa. I[la- 
paMeTPbI HarpeBaTeJIbHOTO HH- 
yktTopa u rabapuTpi sdpdby3u- 
OHHOM KaMepbl ObIIM BbIOpaHbl 
TaKMMH, KOTOpble OOecneuHBa- 
JIM MaKCHMaJIBHO PaBHOMEP- Puc. 3. Cxema BbICoKONACTOTHOrO HarpeBa. J —~ npH 
HbIM HarpeB KaMepHbl. ~- Oop qs onpexenenua ympyroctTu mapa; 2 —sdy3n 


Harpes sdcby3sHonHol Ka- OHHaa Kamepa; /JB—uammopplli BOMbTMEeTp, cay 
MepbI perysupoBasica rpy6o — “Al sl ASMepeHus! OTHOCHTeIbUOTO sHayeHH 


-. TOKa, BbICOKOH - 4acTOTHI; L,— Kk . ‘ 

MOMOXKeHHEM KOHTaktTa K — reHeparopa; Te ner yaanyeuas Hate tC me 
HW WlaBHO — H3MCHCHH€M MH- + © L,—narpepatesbnpi uHayKTop; K — kontakt 
AYKTMBHOCTH Lo, BKJNOUeHHO!I nye 
NOCMeLOBAaTeIbHO B eb HarpeBaTebHOro WHAyKTOpa’L3.>. , 

WsmMepenue yupyrocty ‘mapa. Dna padorst -icndsb30na- 
JIMCh MeTAaJWIMYeCKHH KasbuMH WM CTPOHWMH, MOMyYeHHbIe AIOMOTepMMYeCKHM 
MYTeM U3 XMMHYCCKH YACTEIX OKMCJIOB, cOmepxKamux Cats m Sr89, ‘Ounerke 
MeTaIIOB MPOBOAMNach BakYYMHOM 'TeperoHKoH HW2Ke TeMMepaTyp mraBue 
Hua. Merasmmueckuh Kanbynit (ctponmuii), conepokasiinit paqMoakTUBHbIl 
H30TON, MOMelasIca B padouce mpoctpancrso, 9 spdysuouholt KaMeph, 3aKpbI: 
Basic BKJabIIIeM, 3ATCM KaMepa 3aBHHUMBaach UH MOMelLaach B NpHOOT 
ANA ONpeLeeHHA YIpyroctu Napa: Bee onepakun npoBoriiiMcs B armochepe 
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iproHa. KBapuesbii KOMauOK CTaBHJICH B BepXHee MO/OKeHe, a B cocyz 
Tpioapa HasMpasca xXMEKUA asor. 

Ilocne qocTuxeHua B mpHOope BakyyMa, paBnoro 10-5 — 10° MM, BKJIIO- 
aJicA MHAYKUHOHHHIM Harpes. IIpu ycranosienun saannoli TeMIlepaTypbt 
‘BaPIUeBbIi KOMMAYOK ONycKaIca Hu scbPyHAUpywoulue 3a OMpeeJICHHbI Wpo- 
MC2KYTOK BP€MeHH Mapbl COOupamMcb B MpHemuuKe. Ilo oKoHYAHHA 9KCHO3H- 
THM KOMAYOK NOAHMMaJICA HW TeHepaTOp BbIKOUAJICA. 

_ Temueparypa usmepsviach naTHHo-naaTnHopomuesoli Tepmonapou. IIpu- 
menenve norenumometpa ITITH-1 o6ecneuusano neo6Oxoxumyio TOYHOCTS 
igsmepeHua. KoneOanua TemuepaTypbl ne npesnnnmatu —-0,3°. 
CKoHeHcupoBaBnmulicsa B 


IpveMHuKe MeTaia cmpBanca / 

SOJIAHOH KUCJIOTOH, CORepxaB- | 

eH B KaueCcTBe HOCHTeJA, CO- e 

YTBETCTBCHHO, COJIb KaJbIlMA 
WIM CTpOHWuA. PacTBop HeliTpa- 
MM30BaICA MW MpOu3sBOAUMOCh 2 _, 

camK enue KapOonata cTpoHuns 
MIM OKCalaTa Kalbuua. AKTUB- 

OCTb MOJYYCHHEIX OCANKOB -¢ ? ? 

[ee SA Ae TIES ae 


\g p (MM) ———_—.- 


3MepANaCh Ha CUCTHOH YCTAHOB- 
ee CpaBHUBaJlacb C aKTHB- 10 ff 12 18 14 15 


o 


OCTbIO 9TAJIOHOB, IPHTOTOBJIeH- f° =e 


BIX H3 WM3BeCCTHbIX BECCOBBIX : 
Puc. 4. SaBHCHMOCTb JaBJeHMA apoB KanbuuA 


i ORO SS BES: (/) u crponuua (J]) of TeMnepatypbI B O6nacTH 
KaxK OM OMbITe yNOTpeOAAIcA HWKE TOUKH MaBseHus 


TaJIOH, ONH3KUM TO AaKTHBHOCTH 

{ AKTHBHOCTH H3MepxAeMOrO Npenapata. TomuMHa OOpasuoB BO BCeX ONbITaX 
VIIa OTMHAKOBON. 

PacueTbl yupyrocTu napa mpoBpogusucb no dopmyue: 


Ig oT 


“qe p — yupyrocTb Wapa B MuJuMMeTpax pT. cT.; A—TwoWalb OTBeEpcTHA 
ddy3vonHor Kameppl (1,295-10°-% cm”), K — xoapuuuent Kaaysunra (0,95), 
7—aOcomoTHax tTemMnepaTtypa onbitra, M—movekyJApHbIi Bec mapa, 
‘—BpeMa B ceKkyHyax, /—aKTHBHOCTh uposdpyhHAupoBpapulero napa, 
1, — AKTHUBHOCTb 9TAIOHA BECOM g rpaMM. 

TlomyueHHbie pesybTaTEl mpeacTapsenbl B TaOw. 1 uw Ha puc. 4. 


Ta6Onaunma il 
YnpyrocTnH NapaTBepAoro MeTaAAHYeCKOrO KAAbUNA H CTPOHYHA 


YupyrocTb mapa B MM PT. CT. Yupyroctb mapa B MM PT. cT. 
T-pa B°C T-pa B °C 

Ca Sr Ca Sr 

670 | 5, 76-4072 ss 525 134-1078 ie 
635 2” 58-1072 = 524 1729-4072 =e 
600 | 4201-1072 6,08- 10-2 500 611-4074 4,47-40-8 
575 5,06-10-8 3744-1072 475 2) 98.408 2146-1078 
575 574-1073 a 450 ai 1/07-10-8 
550 272.1078 1,74-40-2 495 = 448-10-8 
525 1732-4073 9.79-10-8 400 a 1/42-10- 


4 ] - 
Tlomyuenuple B KOOPAunaTax —- —Igp MpaMble cooTBeTCTByIOT ypas 


1eHHAM = = 
lg po, = 7,790 — =, gp. = 7,430 — =. 
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Iipusemenuble BbILIe Ppe3yAbTATHI NO H3MepeHHIO YIpPyrocTH Napa TBE 
OFO KasbUMa paCXOAATCHA C paHee ONYOHKOBAHHEIMM Jannbimn Py AOepra ( 
u TInaauura (1). Pya6eprom usMepenua mpoBoquauch Ha 9ppy3KouH 
KaMepe MpO4YHOM KOHCTPYKUHH HM He BIOJHeE HaeXKHBIM MeTOLOM ompé 
IL@NCHHA MaJbIX KOJIMUCCTB KaJbilHd, BCIeACTBHe 4Yero erO Pe3YJIbTAaT 
MOLYT OTAMUATbCA OT HCTHHHBIX B HeCKObKO pas. B padote [Ina 
KOHCTPYKUMA UpHOopa HM MeTOLHKa H3MepeHHA He TO3BOJIMIH NOU 
UpaBHJbHble pesyabtaTHl. Ilostomy aBropbl paOorTbl CuMTaloT, 4TO NOVY 
YeHHbIC HMH Pe3yJbTAaTb! ABJIAIOTCA OOee HaeMKHbIMH. | 

ABTopbl paOOTb! BbIpaxKaroT OaromapHocts B. A. Paoyxuny, JI. A. Cmax 
tuny, B. Kecapesy u H. Xangzamuposol 3a noMonb B paooTe. | 


Iloctynua0 
18 I] 1954 


UMTHPOBAHHAA JIMTEPATYPA. 


1N. B. Pilling, Phys. Rev., 18, 362 (1921). “2 E. Rudberg, ibid., 46, 74 
(1934). *0O. Ruff, H. Hartmann, Zs. anorg. .allgem. Chem., 133, 29 (1924 
4H. Hartmann, Ro Schneidet, ibid., 180, 275 (4929). °K. Ka Kellliey. Want 
Bureau of Mines Bull., 383 (1935). © L. Brewer, The Chemistry and Metallurg 
of Miscellaneous Materials, Thermodynamics, 1950, p. 13—39. 


| Hoxaaye Akaygemun Hayx CCCP 
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XHMHA 


neH-koppecnouyzext AH CCCP H. H. WIYMKHH, X. M. MAHAUEB, E. J. TYJIYMOBA 
u FO. Tl. ETOPOB 


NPEBPAUTEHHA STHJIWMAKJIONEHTAHA B MPHCYTCTBUH 
Ru- WH Pd-KATAJIHM3ATOPOB NOX JABJIEHHEM BOJLOPOJIA 
B THPOTOYHOK CHCTEME 


| TIlopegenue naTHWICHHBIX IMKIaHOB B IIPHCyICTBMM pyTeHHeBOrO KaTaJH- 
faropa He mcceqoBaHo. IIpespaljenuio yrieBOLOpOOB WHKJOMeHTAaHOBOrO 
[la B KOHTAKTe C TaJWlayMeM MOCBALYCHO BCeTO JIMIIb HeCKOJIbKO pa6or. 
ak, Bb. A. Kasancxui um cotp. (!,2) mokasamu, 4TO IMKJIONeHTaH HM 3THAME- 
JION€HTAH IPH MpOBeeCHHH HX Hal Malwa MpoOBaHHbIM yrviem mpH 305—310° 
TOKe BOLOpOa OCTaBaJINCch 6e3 u3MeHeHHA. B pabore E. MW. Maprounce (?) 
COaBTOpaMH IIpH MIpOBeCAeHHH MeTHJI- H 9ITHJIMMKIIOMNe€HTaHa B KOHTaKTe C 
peMaA oOOpa3syaMu MaswiaqupoBaHHoro acOecta (cofzepmxaHue Pd or 10 zo 
0%) np 305—310° nog O6bIKHOBeHHbIM JaBJIeHHeM ObIJIO WOKa3aHoO, 4TO 
ake Mocle YeTblIpexXkpaTHOrO KOHTAKTUPOBaHUA THAPOTeHOH3 YTHX YIJIeBO- 
OpooB He HMewI Mecta. B mocaeqyrouseit paOore Toro *Ke aBropa c corp. (*) 
PH MpoBexeHuu NpoNnu- uv OyTHIUMKIONeHTaHa Hall TEM Xe MaJasMpoBaL- 
bIM aCOCCTOM TakKe ObWIO KOHCTATHPOBAaHO OTCYTCTBHe FHApPOreHoH3a NATH- 
MI€HHOTO WHkKIa. OWHaKO BO BCeX CJIYYaAX B KaTaJIH3aTax ObWIO YCTAHOBJIEHO 
PHCyTCTBHe apoMaTHYeCKHX yrvieBonoponoB (oT 7 no 21%). Obpa3soBaHue 
PpOMaTH4eCKHX YIIeBOAOPOAOB H3 TOMOJIOTOB WHKJONeCHTaHa aBTOPHI OObAC- 
AIOT U30MEPH3allveH NATHWICHHOTO WMKJa B WeCCTHWICHHbIM C MOceLyoulen 
eruiporeHuzalueli ero JO COOTBETCTBYIOUIero apoMaTHYecKOrO yIVvIeBOO- 
ona. OTcyTcTBHe H30MepH3yIOlIMX CBOHCTB y MaJaqMpOBaHHOrO YIJx, IpH- 
teneHHoro B. A. Kasanckum u cotp. (',*) uw HasMuMe “x y Nasmagqu- 
OBaHHONo ac6ecta B paborax E. HW. Maproune (°, 4), BepoaTHo, OObACHAeTCH 
COOCHHOCTAMH MaslJaqMpoBaHHOro acOecTa u pa3/IM4HeM MeTOROB Mpuro- 
OBJICHHA B3ATHIX JWIA HCCIeLOBaHHA KaTamusaTopoB. Maprouc u coaBTopnl 
‘e aloT OObACHCHUA HAOJIOMeCHHbIM (bakTaM, KOTOpPbIe K TOMY Ke He ABJA- 
ITCH HeOXKMAaHHbIMU UH, MO HallIeMy MHeHHIO, MpHHHMax BO BHMMaHHe 
‘COBHA SKCMeCPHMeHTa, He HMCIOT CYWeCCTBCHHOPO paxTH¥ecKOrO 3HaveHHA. 
| 5. A. Kasaucxuii u E. M. Tepenrpesa (°) mpu oOpa6orke mukmoneHTaHna 
, ABTOKIAaBe MPH pasJMYHbIX LaBJICHHAX MU TeMMepaTypax B MpHCyTCTBUM Ma- 
(aMpOBaHHOTO IIA KaKWX-IMO0 M3MeHeHHM yruieBogopola He HadJio Wain. 
| 8B walumx mpeapimyujux coobujenuax (°,7) yoke Obl H3102%KeHBI pesyJIb- 
‘aTbl, TOJYUCHHbIe MPH HSyYeHHH TWpeBpallleHuH yrvIeBOLOpOROB B KOHTAKTEe 
. MeCTaJIMUeCKUMH KaTasIM3aTOpaMu C MaJIbIM COMepxKaHHeM MeTaJIJIa Ha HO- 
wresle B peakIMaAX THApo- u Aerumporenusauuu. HacTosijee cooouleHue AB- 
[AeTCH TIPOMOMKeHHEM paOoT MO MSYYeHHIO cilelMpuyeCcKUX CBOHCTB MeTaJI- 
[MYeCKUX KaTaJIM3aTOPOB B 3aBHCHMOCTM ‘OT HX XHMHYeCKOH MpHpop U 
yOOeCHHOCTel HOCHTEJIA MU WabHellIMM Pa3sBUTHeM MCCeqOBaHul MO usy4e- 
[M10 MIpeBpallleHu yreBOMOpOMOB B YCOBYAX MOBBINICHHBIX TeMMepaTyp HM 
[aBJIeHHH BOLOpoOa B MpOTOUHOM CHCTeME. 
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B wactosuleH paOoTe uccIeqOBaslocb MOBeweHHe STHJIMMKIONCHTAaHa 
KoHTakte c Pd — SiQ»-, Pd — Al,O3-, Ru — SiO»- w Ru —- Al,O3-KaTasus 
Topamu. ComepxaHHe aKTHBHOTO MeTaJa B KaTaJIM3aTOPax COCTABIAO BE 
ro wu or 0,5 no 1,0%. Ucxogupiit sTuMKIONeHTaH OOamal ceLyIou 
Mu cpoficrsamu: vt. Kun. 103,2 (ucnp.), np 1,4192 u d;’ 0,7661. Onsen 
NpoBoskusuch mpu 460°, 20 aTM. WaBe 
HUA BOWOpoa, Cc OObEMHOM CKOPOCT! 
MpopesenuA STHINMKIONeHTaHa 1,1 J 
KaTaIM3aTopa B 4¥acC IPH MOJIAPH 
OTHOIMeHHM yruleBoqoposa K BOOP 
1:5 B ycraHOoBKe MpoToyHoro THI 
D)Kugkue MpomkyKTbl KaTalH3a ITM 
KJIOM€HTaHa aHaH3HpOBaJIUCch C If 
MeCHe€HHeM YeTKOM peKTH*PUKAUMH, XpP 

O° 8 12 8° 8 858 a wn MaTorpaduyeckoh aycopouuH uM Tt 

MOMOLM CHe€KTpOB KOMOMHAIMOHHG 

Puc. 4. Kpusaa pasrowku nadtenoso pacceaHuad cBeta. TasooOpasHble Of 

dacTu KaTaJHW3aTa STUIDUKIOMeHTaHa, JYKTbI KaTau3a aHaJIM3UpOBaJIHCb » 
noszyyenHoro Ha Ru— Al,O.-KaTamn3a- 

Tope ammapate Opca — Jlynre. 

CBolicTBa MOJIY4eHHBIX KaTaJu3a 

WM [pyrve OMbITHbIe WaHHbie CyMMH 

BaHb! B Tabs. 1, 2 u 3, a pesybTAaThI pa3rOHKH NapatuHo-HaTeHOBOH 4a 

KaTasusata (JIA OMHOTO KaTaslu3aTopa) MpeAcTaBseHbI Ha puc. |. 

V3 qanuprx Ta6n. 1 cnenyet, uro Pd u Ru, B 3aBHCHMOCTH OT XHMHUeCK 
MIpUpOmbI HOCHTeIA, BeyT ceOa coBepleHHO pasmHuHO. Ha Pd uw Ru, or 
2%KEHHDIX Ha Al,O3, M3 STHIIMMKIONCHTaHa B IPHHATHIX YCJIOBUAX OOpasyet 


00 


Taoauta 
CBOHCTBA KATAIH3ATOB ITHANUKIONCHTAHA, NOMYUYCHHHIX BOT 
TaX Cpa3sNH4YIHBIMUN KaTAIH38aTOpAaMU 


Conepx. CoctaB rasa B % oe 
20 20 apoMaruu. Bsaro [lomyeHo: | >— span) ee |e 
KatTasu3atTop Uap) dy yraeBpoyo- | BellecTBa |KaTaM3atTa S. 
POOB B Br Br He CHS ae g 
o6bemMH. % Cane 
Pd—Al,0, 1, 4486 0,8012 40 114,8 406, 4 400 — | 
Ru—Al,O, 4,4534 0,8112 44 176,0 146,0 400 — 47 
Pd—SiO, 14280 NW ORTIS2 5,8 107 89 400 — 16, 
Ru—SiO, 41,4180 | 0,7561 0) fe, 82,6 0 100 32 


SHAUHTEIbHOe KOJIMYCCTBO APOMATHYCCKMX YIIeEBOLOPOMOB, TOrAa Kak B Mp) 
CYTCTBMM TeX 2Ke MeTAaJWIOB, OTIOXKeHHHIX Ha SiO», O6pas0BaHHe apoMaTu4 
CKUX YIJICBOLOPOOB WIM COBeplIeHHO He HaOIOMaeTca WIM OHM COCTaBJAK 
B KaTaJIH3aTe JIMIb HeOOJbUIOH MpOUeHT. | 

Pyrenuii, oTmoxKenHbIi Ha SiO, oKasasmca Gomee arpeccHBHBIM B OTHOUI 
HMM paclleleHHA NATHWICHHOTO WMKJa. | 

PpakWHOHHBI COCTaB M (CBOMCTBA ApOMaTHYCCKHX yreBoZOpomoB moc 
BEINCICHHA MX XpOMaTorpaduyeckoH amcopOuMeli Ha (cuMKarene mpenctal 
NeHbI B TAO. 2. DpakuMOHHPOBaHHe YrIeEBOMOPOAOB MPOBOAUMOC Ha KOuO} 
ke opekTuBuocrho B 33 TeopeTuyueckux TaperKH. M3 mannpix tab. 2 BUA 
HO, UTO OCHOBHBIM apOMaTHYCCKHM YIIeBOMOPOAOM B MpokyKkTax npespallenh 
STHIMMKIONCHTAHa 'B MPMHATEIX YCMOBMAX ABIACTCA TOYO. 

OnTHyecKuh ananu3 oThedbuHBX ppakunh, BHA 
ICHHBIX B pe3yIbTaTe pasroHKH Napapuuo-Hadrens 
BBIX WacTewH KaTaNu3saTa 9THAUNKAONeHTAHA. Verano} 
JICHHE CTPOCHHA YIICBOLOPOMOB, BXOMAUIMX B COCTaB MapaibuHoBo-nadrer 
BHIX (pakUHi, OOMIUHLIMH XMMM4eCKHMU MeTOMAaMM HaTaNKMBaeTca Ha ps 
TPYAHOCTeH, CBASAHHDIX C OM30CTHIO (PH3HKO-XHMM4eCKUX CBOLICTB M30n ap: 
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AH3ATOB STHAWHKAONeCHTAHA 


TaOauua 2 


OHCTBA APOMATHYUCCKHX YTHEBOFOPOLOB, BHACACHHHX U3 KaTa- 


eee Bpixon B % 
" BemectTBa, C3 Tlpezenpt : s Fy , 2 ; 
Karamusatop pos bpaxquu ae coe en an a sEe e2 
IE Be See le Bo 
fa Reanraaes 
-—AI,O, 28,5 ‘ Robe 109,5 0,4. (41,4930) — ; 
y 109,5—110,2) 22,2 |4,4962/0, 8664 
3 | 140,2—112 | 576 |174966/0;8667| f 274 | 34,8 | 99,0 
lorepu = 0,3 } 
—AI,O, 36,5 7 no 108 ONG a. 4025s —— ) 
108—110,5 | 29,7 |1,4956/0,8657 
3 | 110,5—113 | 5/8 |1,4958/0,8660|¢ 44-4 | 31,2 | 98,6 
| Tlorepu nae O74 tir 1h, 
{—SiO, 4,6 4 106—113,5 | 4,3 |1,4955/0,8650 4,8 | 4,5 | 93,5 
1 Tlorepu _ 0,3}; — — — = me 
) TaOauna 3 
)PakKUHOHHDIKH COCTABUCBOHCTBA HaPTeHO-NapamPunHoBonH uactu 
YTAICBOROPOROB KATAAH3SaATA ITHANKHKAOMEHTAHA 
| Bpixon B % 
Kony. # i ae S2n 
Bemec ee. 
<aTanusaTop peatoro a Ane ues salar ie ae a SZ. ESS 
pasrouKH, BG s SES 28 
Br u so oR 
ze | tee | £68 
j—Al,O, Soed 4 64—102,5 | 2,6 |1,41'78|-0,76381--2,4 | 2,3.) 6;7 
2, 102,5—103,0} 30,0 |1,4196} 0,7660 |} 28,3 | 26,0 | 77,0 
3 403—103,8 | 5,6 |1,4202! 0,7658| 7,6.) 4,8 |.14,3 
Tlorepu — 0,9) — _ LA Oe BAO) 
—AI,O, 41,9 4 65 ,5—90 DP Wl ACO)! 0), WAV) Rai) Wy aay | Bye 
‘ 2 90293 pen leet aon dec AO (O04 leon Oued 2. amlien li? 
3 93 ,5—101,5| 6,5 |1,4218) 0,7672) 11,5) 3,7] 15,5 
4 AON GH AOS | AO eM On aGas || isd |) 27 || al 
' 5 O38 —AOSe Onl MeDen dise202 |e pe OOO) o 5 nllemoi Ome 2s 
| Ilotepu —_ 0,8 —_ — 1,4} 0,4 1,9 
d—SiO, 50,3 4 79,9—87,5 | 0,6 |1,4090) — tl | OG A iL 
2 87,5—97,5 | 0,2 |1,4160} — O44 O54 || 02 
3 97,5—103 | 44,0 |1,4208] 0,7672| 77,6 | 41,4 | 88,0 
4 403—103,8 | 3,9 |1,4210| 0,7670) 6,9) 3,6 | 7,8 
Ilorepu — 1,6 -= — 3,0 |) Be” 
u—SiO, 82,6 il 96—100 Tat Whose O, Ces!) Sear" tox || Eyes: 
2 100—102,8 | 65,5 |1,4199} 0,7656 | 79 a7 || 7.O 
3 102,8—103,5| 7,0 14,4205) 0,76651-8,4 | 5,7) 8,4 
Ilorepu — 1,7| — —_ DO avai ZeO 


IMHOB M HadTeHoR (oco6eHHO mATHWIeHHbIX). IlosToMy ia ompeweeHHA 
HIMBULYAIbHOCTH U (CTPYKTYypbl NOJYICHHBIX yrIeBOLOpOAOB MbI NpHMeHHIK 
eTO, KOMOMHAMMOHHOrO paccedHua CBeTa. CieKTpbl KOMOMHAaLMOHHOrO pac- 
efHHUA CHMMAaJIMCh Jia pana dpakuni. [lonyyuenuble pesybTaTb! CBOAATCA K 

NeyrouleMy: 
1. Katraau3satrop Pd—Al,O;. Heccrenosanuto Opin modBeprHyTbl 
ypakunu Ne 2 (102,5—103°) wu Ne 3 (103—103,8"). B arux hpaxnuax o6Ha- 
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| 
Ppy2KeH JIMUib OLMH ITHIMHKONeHTAaH, IpHCyTCTBHe ApPyrux yrleBowopoA¢ 
KOHCTaTHpOBaTb He yaJOcb. | 

2. Katraau3atop Ru—Al,O3. Ppaxuna Ne 2 (90—93,5°) cocToss 
Ha 85—90% us TpaHc-1,2-WHMeTHJINMKJIONeCHTaHa, a OCTaIbHad YaCTb 91K 
bpakunu —us Tpanc-1,3-nuMerummuKonentana. Ppaxyun Ne 3 (93,5: 
101,5°) comepwana 75% MeTuyMksorekcana 4 25% muc-1,2-qMMeTHINAKI 
weHtana. Opaxnun NeNe 4 nu 5 cocToxM B OCHOBHOM M3 HeEH3MCHeHHO) 
STHIMAKIONCHTAaHa. 

3. Katanausatop Pd— SiOs. ®paxuuu NeNe 1 u 2 u3-3a Mad 
KOJIHUCCTB HCCIeOBaHHIO He MOABepramuch. PpakunuH NeNe 3 u 4 cocToas 
TlaBHbIM O6pa30M U3 STHJIIMKONeHTaHa, OAHAaKO OcHOBHaAd *pakuna (No 3 
KpOMe 9STMIMAKIOMeHTaHa, coxepxama ene oKoo 10% wnc-1,2-qumeru 
ILMKJIOMNeHTAaHa. 

4. Kataau3satop Ru — SiO,. Ppaxyna Ne 1 cocrosda u3 H-renTak 
®paxunu NoNe 2 uv 3 BKsOUaIN B CeO HEM3MeHEHHbI STHIMMKIONCHTAH. 

TakuM O6pa30M, Ha OCHOBaHHH (PH3HKO-XMMHYeCKOMO HCCIeCLOBAHUA Mp) 
ILYKTOB KOHTAKTHO-KaTaJIMTHYeCKHX MWpeBpallleHHH ITHIMMKIONeHTaHa CT 
HOBJIE€HO, ITO ITOT YIVIeCBOAOPO MpeTepMeBaeT B OCHOBHOM Caeqyioulue YI 
6o0KHe H3MeHeHUa: 1) H3OMepH3salMio C PaclIIMpeHHeM MATHUMCHHOTO KOJIbE 
B lUlecTHueHHoe; 2) peruqporenusalnMio OOpasylollerocA MmpH 3TOM MeTHA 
WMKIOPeKCaHa B TOO; 3) rHAporeHoms C O6pas0BaHHeM H-rellTaHa | 
4) m30mMepuH3aunio B 1,2- uv 1,3-quMeTHINMKIONeHTaHH. B mpomyKTax 93 
H30MepH3allHH COsepKATCA Kak TpaHc-, TaK M IMC-POpMbI AHMeTHJIMNK IONS 
TaHa CO 3HAYHTCJIbHbIM MpeoOsaqaHveM mMepBolt. 


Vinctutyt oprannyeckoH xuMui Hocrynuso 
uM. H. Jl. 3eaunckoro 17 Il 1954 
Akaemun Hayk CCCP 


LMTHPOBAHHAS JIMNTEPATYPA 


1b. A. Kasauckuh, T. © Byaanospa, HAH, 62, 83 (4948). 2? B.A: el 
3aHCKHH, - HM. Apemurzge, Coodm. Vpys. AH CCCP, 3) 3837 a(iae 
sE. MW. Maproanc, 9. Konesckas, M. B. Jitokmuna, Yu. san. MIY, B. 14 
247(1951). *E. HW. Maproanc, 3. HW. Porososckag, M.B.Ulekuna, Bect 
Mock. roc. yuus., Ne 8, 125 (1953). © B. A. Kasancnwud, E. M. Tepentbees 
JAH, 72, 511 (1950). ° H. MW. Wytkun, X.M.Muunauyes, A.M. Py6unmrTe#} 
JAH, 79, 89 (1951). 7X. M. Munauyes, H. HW. Ulytkun, WH. I. Poxnect 
peuckas, M38. AH CCCP, OXH, Ne 2 (1954). 
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Hokaago Akaygemun Hayx CCCP 
1954. Tom XCV. N 6 


PHSHYECKAA XHMHA 


M. C. ACJIAHOBA 


BJIUAHWE AXCOPBUMOHHO-AKTHBHOM CPEJIbI 
HA MIPOYUHOCTb CTEKJIAHHbIX BOJIOKOH 


(ITpedcraeazeno akademuxom II. A. Pe6undepom 18 II 1954) 


) Ilo npexcrapsenuam I]. A. Pe6uuazepa um ero mxoap ('%), nopepxuoct- 
JHbIe [e(eKTbI ABIAIOTCA HaMOONee ONaCHbIMH 4U3-3a (MH3HKO-XxHMUYeCKOrO 
{B3aNMOeCHCTBUA MOBepXHOCTH C OKpy2Kalollleli cpeqoi, MmpuBoaulel K CHM- 
PKEHHIO MOBeEPXHOCTHOH 9HEprHu TBepsOro Teva. 

) Ajcop6uHoHHoe MOHMKeHHe MpounocTH Hu O6JeruyeHHe WesopMalHH 3a- 
[KlIouaeTCaA B OOeryeHHU OOpa3s0BaHHA HM pasBHUTHA MUKpOlleJel (MUKpoTpe- 
IMH) B MOBCPXHOCTHOM cJI0e MpH AedopMupoBaHun OO0rO TBepsOTO Tea 
TO], BIIMAHHeEM aflCOpOUMOHHOTO CJIOA MOBePXHOCTHO-aKTHBHBIX BelIeCTB 3 
oKpyXatomleh cpegp. ANcopOupylollveca BelllecTBa IPpOHUKalOT BHYTpb M0- 
BePXHOCTHbIX MHKPOTpelHH MH pa3BHBalOT 3apObIllleBble TPpel{HHbI. 

|  C yMeHbileHveM JHaMeTpa OOpa3lOB YMeHbIMaeTCA BeEPOATHOCTh BCTpeyL 
}OMacHbIx WetpeKTOB KaK Ha MOBeEPXHOCTH, TaK MB OObeMe TBepsoro Tela, 4eM 
“H OObACHACTCA BbLICOKAA IIPOUHOCTh Ha Pa3pbIB TOHKMX KBaDpIleBbIX HW CTeK- 
JIAHHBIX BOJIOKOH (4, ®). 

IIpu ucceqoBaHHu BJIMAHUA CpeAbI Ha MPOUHOCTb KBaplUeBbIX HW CTeKJIAH- 
HbIX BOJIOKOH, BbITHHYTHIX H3 CTCKJIAHHbIX Tamouek, C. H. Kypxos (®) yera- 
HOB, UTO IIPOYHOCTb BOJIOKOH, Pa30PBaHHbIX B BakyyMe, B 3—4 paza Bpillle 
MPOWHOCTH BOJIOKOH, pa30PpBaHHbIX B Napax BOs. 

CoBpeMeHHbIii MeTOJ, MpOM3BORCTBa CTEKJIAHHOPO BOJIOKHA H3 pacilaBJeH- 
HOM CTeKJIOMACChI MO3BOUIAeT NOJyGaTb Oosee OAHOPOAHbIe BOJIOKHA, HO, Kak 
moKa3saiu uccnemopanua A. ®. Saka (7), u 9TOT Nponecc mopMoBaHnuaA 
|“ OarolnpuATcTByeT OOpa30BaHHI0 MOBepXHOCTHbIX MHKPOTpellHH. 

Hain mccieqopaHuaA ObWIM NOCBHAUIeHbI HM3y4eHHIO BJMAHHA Cpeab u 
ACOpOUuPYIOMNXCA BeELECTB Ha MPOUHOCTb CTCKAAHHbIX BOJIOKOH MPOMBIIWIeH- 
HOO MIpOH3BOACTBa IPH KPaTKOBpeMeHHOM HM JWIMTeIbHOM JelCTBHM Halips- 
X%KeHHH B STHX Cpefax. OTH BOMPOCbI MMeIOT OOJIbINOe HayyHOe HW MpakTuye- 
cKoe sHayeHHe. Onu HemocraTOuHO M3ydeHbI MU WA CTeKIa B MacCHBHOM 
Bune (§!°) uw BiepBble MOcTaBJeHbI HAMM MPH MCCIeqoBaHuu PU3sHKO-XHMNU- 
YeCKHX ABJICHH pH ePOpMalWu CTCKJIAHHbIX BOJIOKOH. 

O6bekTOM MCCIeOBaHHA CIYKWIH CTeKIAHHbIC BOJOKHa j\MaMerT- 
pom 5,8» pa3qMuHoro xuMuueckoro cocraBa. Uccreqopanuad MpOBOAMJIMCcb B 
BOSLYXe Pa3sJIMUHOM CTeMeHH BayKHOCTH, B HEIMOIAPHOM KepOCHHE, B BOE 
BOIHBIX PacTBOpaX MOBePXHOCTHO-aKTMBHbIX BellecTB *. B KayecTBe TuNHY- 
HbIX MOBEPXHOCTHO-aKTHBHBIX BelLeCTB BLIOMpPaIUCb Takve, KOTOpbIe amcopou- 
PylOTCH Ha MOBEPXHOCTH CTeKJIAHHbIX BOJOKOH 0€3 KaKHX-JIHOO BOSMOKHBIX 
XHMHUCCKHX B3aHMOJelicTBUt (OeaT KaJIHA, MMOKTHICyIbpocyKunHaT Na 
(a9posob OT), usoamunoBHi ciupT M Bela (KaTHOHAKTHBHOe coequHe- 
He, B KOTOPOM YeTBEPTHYHbI a30T CBA3AH C AMUAHOM HIM CO*KHOSPUpPHOH 
rpymmoit) ). [IpownocTs BoOvIOKOH B pasIMYHBIX Cpewax onpesemanach Ha MuHa- 
MOMeTpax BecoBoro THMa (cpeMHAA KBaNpaTHYHaA OWIMOKA He MpeBbl- 


* Aptrop c OmarofapHOCTbIO OTMeYaeT yUACTHE B SKCHePHMCHTAMbHOM YaCTH C. 3. Bonp- 


ckoli, B. A. Paro6bimpexot u E. C. Jlepmaun. 
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mana 4%). Tipm MaccoBbixX MCMbITAHHAX BOJIOKOH B pa3sJIMYHBbIX Cpefax NPB 
TIUTeIbHO JelCTBYIOWMX HarMpy3Kax OHH NOABeprasHch pacTAKeHHIO NPA M0- 
MOLLM WomxBewieHHono rpy3sa. Oco6oe BHUMaHHe yeIAOCh HaflexKHOCTH 3a 
KpeMJIeHHA BOJIOKOH B CMeHHaIbHbIX 3ax%kuMax. H3Mepasocb BpeMaA OT MO- 
MeHTa IIpHJO2%KeHHA Harpy3kKH WO paspbiBa OOpasua B 3aBHCHMOCTH OT BeJH- 
YHHBI PaCTArMBaloulero HalpAKeHHA. | 
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Puc. 1. Kpupble pacnpesenenua npoy- Puc. 2. Kpuppre pacnpexesenus mpouy- 
HOCTH Ha pa3pbIB BOJOKOH 3 aJIOMOOO- HOCTH Ha pa3pbIB BOJIOKOH M3 HaTpHe- 
pOCHJMKaTHOrO CTeKJIa B pa3JHYHbIX BO-KaJbIMeBOCMIHKATHOrO CTeKa B 
cpenax. /—Henonspubili KepocuH, pa3H4HbIX Cpeyax. J — HeNOAApPHbIK 
2—pona, 3—0,5% pacTBop BenwaHa kepocuH, 2— Boga, 3—0,5% pactTBop 
asposoma «=0 OT, 43=94—0,9%  pacTBop 

oneatTa Kaduna 


Oco6blii HHTepec NpemcraBaeT afcopOWHOHHOe MOHHKeHHe MpOuHOCTH 
BOJIOKOH H3 aJIOMOGOpOCHINKAaTHOPO CTeKJIa B BOE HM BOQHbIX pacTBOpax 
MOBE€PXHOCTHO-aKTHBHBIX BelLeCTB. ITH BOJIOKHa H MaTepHaJibl Ha HX OCHOBE 
OO/1aaioT BbICOKOM XHMHWUYCCKOM YCTOMYMBOCTbIO K BOJe H He H3MCHAIOT CBOIO 
IIPOUHOCTh MOCe MpeObiBaHuA BO BUaKHOH aTMOocdepe B TeyeHHe HECKOJIb- 
KHX JI€T HW MOCMeMylollero BEICyIUMBaHHA (!!), 

AnaJIOrHuHble JaHHble Mbl MOJYYMIM B HeCKOTOPbIX Cpemax Mpu usMepe-: 
HHM IIPOUHOCTH Ha pa3PbIB BOJIOKOH M3 GOecieo“HOrO cbociaTHONO cTekJa,, 
He cOjlep»Kallero KpeMHe3eMa. 

Bblulo OOHApyKeHO, UTO CMAUHBaAHHe HENOMAPHON YrIeBOMOPOAHON XKUKO-» 
CTbIO aHaJIOrH4HO MelHCTBUIO OTHOCHTeIbHO cyxoro Bo3qyxa. BcnegcrsBue} 
PULPOPUIbHOCTM CTeCKIAHHBIX BOJIOKOH HavOOJIbllee MOHM2KeHHe HX MOBepx-} 
HOCTHOM SHEP MpOuCXOAUT Mp amcopOmuHN BOP. | 

Jio6aBKu K BOJe MOBEPXHOCTHO-aKTUBHbIX BelllecTB OT 0,5 no 0,9% cno- 
COOCTBYIOT aCOpOWHOHHOMY TMOHH2XKeHHIO MIpOUHOCTH BOJIOKOH M BeYT OHH) 
ceOA u30MpaTeIbHO, B 3ABHCHMOCTM OT CTeMeHH THApPOUbHOCTH BOJIOKOH.) 

Ha MOBepXHOCTH BOJIOKOH M3 asIOMOOOpOCHHKaTHOPO cTeKIa XOPOLIO 
alcopOupyloTcA 3 BOAHLIX paCTBOPOB H30aMHJIOBbIi CIMPT M BeaH, 4TO H 
MIpHBOAUT K CHWXKEHHIO IPOUHOCTH STHX BOOKOH MO OTHOMeHMIO K Bose} 
Ro 25%, a 10 OTHOWeHHIO K HeNOMApHOMy KepocuHy — 0 40% (iM. puc. 1). 

Y BOJIOKOH W3 HaTPHeBO-Ka/bUMeBOCHIMKATHOrO CcTeKa ascop6unoHHoe} 


1 


NOHM?2KCHHE NPOYHOCTH OCOOCHHO APKO BHIPAKeHO B BOLHbIX pacTBOpaX oseaTa| 
KaJIMa WM BewlaHa (cM. puc. 2). 

MexanusM aXcopOuMoHHoro jeiCTBHA NOBeEpXUOCTHO-aKTMBHBIX BCILeCTB Ha | 
CTeKJI€ BbISbIBACTCH TCM, YTO NOJApuble PPpyMubl StAX BetlectB OH, COOH, 
NH2 uw Ap. akcopOupyiorca Ha NOBepXHOCTH, OpHeHTupysacb yIIeBOLOpor- | 
HbIMH WenAaMu Hapyxy ('?). | 

TlonmKkeHMe MpOu“HOCTH CTeKJIAHHEIX BOJOKOH B BOLe M BOLHBIX pacrBopax 
ACOPOMPYIOMMXCH BELECTB NpekcTaBsaeT OOpaTUMbI mpouecc, TaK Kak BO- | 
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 HOKHa IPH BbICbIXaHHH BOCCTaHaBJIMBalOT CBOIO TIpOuHOCTh. OTO roRopuT o 
TOM, 4TO IPH KpaTKOBpeMeHHOM MOrpy2XeHHU UX B BOY He BO3HHKaer HuKa- 
KUX HeOOpaTHMBIX ABJeHMi, KOTOpble MOF ObI MPOHCXOLUTb No BIIMAHHeM 
‘POUIBKO XHMHYCCKHX MpOleccoB, B YacTHOCTH pacTBopeHua. Odpatumaa 
“aCOpOuMA MOBepXHOCTHO-aK- 

THBHBIX BECIIeCTB H3 BOXHEIX Taoauna 1 
-PacCTBOPOB OKaS3bIBaeT SHAUH- 3 

5 AaBUCHMOCTbB akCOpOUHOHHOTO 9- 
‘TCNIbHOC WeuCTBHe Ha Ppaspy- mextraor gquamet pa CT€KAAHHBIX BO- 


“WeHHe CTCKJIAHHBIX BOJIOKOH. 1OKOH 
BaxXHbIM ABJIAIOCb ycTa- 
| HOBJICHHE S3aBMCHMOCTH aj- Mpoanoctb Ha PasPblB | 1 askeH 
a ~ we 
 copOuMontoro adpdexta or 4 a nmpounocrs | 
-WHaMeTpa BOOKOH (Tad. 1). Ge ak ae pop? 
Kak BHXHO M3 mIpuBeyeH- i ei emacs UE 
gs KepocuHe | B Bone 100. 
HbIX B TAG. | WaHHEIX, 9~pcexT s% pe a one 
alcOpOUMOHHOrO = NOH W2KeHUA oe 
TIIPOWHOCTH B BOE BOSpacTaeT 
@ YBeJIH4eHHeM AuaMetpa Bo- Asntomooopo- » Batt 347 ,8 345,41 0 
JIOKOH. CHJIMKaTHOe ce 240,0 200,0 7,0 
5) |ped095S: | abe aes s 
? 7 ¥ 
a Ip Kpat- 63,0 | 55,4 44.4 | 26.4 
| : I : 
a ia ce Bergan in vat Ha- Harpueso- | 5,3 | 124,5 | 101,6 | 18,5 
lp OCTb BOSAY- — kanbyneno- | 27,9 85,3 61,4 28,1 
|Xa He OKa3bIBaeT BIMAHUA Ha  cuauKaTHOe 
| MpOuHOCTb BOJOKOH WHaMet- (20% Na,O) 


}pOM MeHee 3 », UTO HMMeEeT 
BaxKHOe MIpakTHyecKOe 3HaYeHHe JIA mpolecca POpMHpOBaHHA HW TEKCTHJIb- 
HOW lepepaOoTKH CTeKJIAHHbIX BOJIOKOH MpOMBIUWIeHHOrO MpOu3BOCTBa. STO 
MOKa3bIBaeT, YTO Ha MOBEPXHOCTH TaKUX TOHUAHIHX BOJOKOH HasdMune medek- 
TOB CBefeHO JO MHHUMyMa. 
‘BaxkHoe 3HayeHHe MMEeT BJIMAHHe BHELIHeH CpebI U HamMuMe B Hel pac- 
TBOPCHHBIX AXCOPOMPYIOWUINXCA BellecTB Ha Mpollecc MePOpMaluA CTEKMAHHbIX 
BOJIOKOH TPH VJIHMTeIbHOM jlelHCTBHM Ha- 


23 psxkenua. Hawi 9kKcnepHMeHTaJIbHbIe 
TaHHble MOKAa3bIBaloT, UTO B 9THX YCJIOBHAX 

f. '22 BOSHMK@IOT «YCTaJIOCTHbIe> ABJICHHA B 
NS pesyJIbTaTe IIPOHHKHOBeCHHA acopoOupyio- 
3 Zt IMXCA BeLIeCTB BrayOb BOJIOKOH MO CJla- 
> ObIM MeCTaM (pa3BHBaIOWIMMCH MHKDPO- 

20 TpellmHamM). 

B cyxoM HeMOJiApHOM KepocHHe crTe- 


KJIAHHbIC BOJIOKHa MOryT 6e3 paspyluieHHa 
JJIMTCJIbHO BbIAepXKUBATb HallpAxKeHUA, 
6M3KHe K Ipememy mpounoctu, Bo Bulax- 
Puc. 3. 3aBucHMOCTb Mexy paspbis- HOM BO3yXe HM B BOMe BOJOKHA MEAJICHHO 
_ HbIM BPeMeHeM H IIPHarae€MbIM HallpsA- paspyllarorTca yxe l1pu Harpy3Kax, paB- 
»#KCHNEM JIA BOJIOKOH U3 asIOMOOOpock- HbIX 55—60 % OT HX cpemHeli Mpounocru 
_ JMKaTHOLrO CT€KJa B pa3JIMYHbIX Cpe- 8 
‘jax. {—HenoaspHpii Kepocun, 2— 8B AaHHOM cpere (cM. pic. 3). ITo 2G 
) BOS MYX (OTHOCHTeAbHat BaKHOCTb BaeT Ha TO, YTO alcopOuHoHHoe JACUCTBHE 
30%), F—Bosmyx (OTHOCHTeNbHAA cCpeAbI MPH MeMWICHHBIX LePOpMaluAX OCO- 
BMaKHOCTh 85%), 4— BOMa 6eHHO aKTUBHO. 
VurepecHo OTMeTHTb, 4TO B MepBble 

-MHHYTHI HarpyKeHHA MpOYHOCTh Ha Pa3PbIB 3aBMCHT OT COCTABa CTCKJINHHbIX 
-BOJIOKOH (CM. plc. 4), HO pH MJIMTe/IbHOM NeHCTBHH HampsoKeHuL B BORE 
“paspyllaeMOCTb BOJOKHa CTAHOBHTCA NpakTMYCCKM He 3aBMCALLeH OT HX XU 
MuyecKoro cocTaBa. Oco6eHHO peskOe CHH2KeHHe MPOYHOCTH BO BpCMeHH Ha- 
Om0RaeTCA pu Ae*opMuPOBaHHU CTCKMAHHBIX BOJOKOH B BOJHBIX PpacTBOpax 
MOBEpXHOCTHO-aKTHBHEIX BelllecTB (TAaOdJI. 2), HB STOM cilydae paspyliaeMocTb 
BOJIOKOH He 3aBHCHT OT HX COCTABA. 


UGA (CEXG) a 
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Taoauya 2 


BAWAHHe ARCOPOMHOHHO-aKTHBHOK Cpe Abi HAN POYHOCTH CTEKAAH 
HbIX BOJOKOH HA paspyiBH paspymecHHe NP AAHTEAKBHOM REOUCTBH 
HanpaAKe HHH (MMaMeTP BOTOKHA 5,8 pw, 3AKMMHAA WIKHa 30 MM) 


Crek10 


AsroMOSOpocHsINKaTHOe Harpueso KasbuMeBO-CHJIUKaTHOe 
Cpena Hanps2xKeHHe B Hanpsxenne BO 
Tlpoynocrb |k/MM?, mpH KOTOp. NIPOYHOCTh Kl /MM?, pH KOTOp 
Ha pasppiB | 6o7ee 60% BoNOKOH Ha paspbis 6omee 60% BOJIOKOB 
KE /MM? paspymawrTca B KT /MM?® paspyimlarTcsa B 
TeueHue 1 uaca reieHue 1 4aca 
HenoujspuHbld KepocHH . . . 191,4 hora 174,6 132, 
Bonds oaka a) eee 163,4 421,2 140,5 102,3 
0,9% pacTBop OJleaTa KaJnA 155,6 102,3 97,8 75,0 
0,5% pacTBop aspo3o0i1a OT {47,5 OZ, AAD 80,0 
2,9% pacTBOp H30aMHJOBO- 
FO CREDIT S4 7a ets 1439 80,0 — 75,0 
0,5% pacTBOp BeNaHa.. . 120,4 80,0 110,5 6259 


IIpu m06aBKax K BOMe H30aMHJIOBOTO CHHPTa WH BeaHa YCTaJIOCTHbI€ ABA 
JICHHA B BOJIOKHaX YCHJIMBaloTCA, HCCMOTpA Ha TO, UO TaKHe OOABKU ABJIA- 
lOTCSH XHMHYCCKH HHEPTHbIMH. B TraKHx aCOpOWMOHHO-aKTHBHbIX Cpeax pas 
pylleHHe BOJIOKOH IIpOHCXOAUT NIpW Harpy3kax 
COCTAaBJIAIONIUX 50% OT HX CpesHeH PaspbIBHO?F 


| 2 MipoOuHocTH B BOLE. 

er OIKCNePUMeHTAaJIbHO YCTAHOBJIEHO, YTO MOC 
- CHATHA Harpy3KH TIpOHCXOAMT pelakcayuA Te 
© 20 (popMallui H BOCCTAHOBJIeEHHe TPOUHOCTH CTE 
ad KJIAHHbIX BOJIOKOH. T]oKa3aHO, 4TO BOJIOKH 


MO*KeT NOBepraTbcH MHOTOKpaTHOMY TPH 
2KCHHIO PaCTATHBalOWleli Harpy3KH Mpu ycse 
BHU, CCIM STH Harpy3KH NepHowuyeckH CHMMa 
1OTCA H ePpopMalHA BOMOKHA MPOHCXOUT § 


4 
lg T (cek) 


Puc. 4. Buananuue coctapa cTek- 
Jia Ha pa3pylieHHe BOJIOKOH pH 


if 


WIUTebUOM WeHCTBHN HalpsAxKe- 
HHH B Bose. / — adtoMOOOpocH- 
JMKaTHOe CTeKIO, 2 — HaTpHeBoO- 
KaJIbIMCBOCHIIHKATHOe  CTEKIO 


HeNOJAPHOH yrleBOLOpOAHOKW cpese UJIH B BOS 
MyXe C HH3KOH OTHOCHTeJIbBHOH BJIaxKHOCTb 

C yBeJIMueHHeM JHaMeTpa BOJIOKOH ycravocr: 
HbI€ ABJICHHA CTAHOBATCA OCOOCHHO 3AMETHBIM= 


yxKe IpH HHSKHX HallpaxKeHMAX. Cpema TakxK4 

OKa3bIBaeT BJIMAHMe Ha MpO“HOCTD BOJIOKOH JMaMeTpOM MeHee 3 |- B ycuIO) 
BHAX JWIMTEIbHOrO AeHCTBHUA HanpsAKeHHH. | 
TakuM oOpas0M, ABJeHHe YCTaJIOCTH CTCKAHHDIX BOJOKOH IpH craTuye) 
CKUX Harpy3kax OOyCJIOBIMBacTCA alcopOuMel BOI U3 BMAaKHO aTMocde-+ 
PbI WIM MOBepXHOCTHO-aKTHBHBIX BeLLECTB M3 BOAHOH CpelbI Ha NOBepXHOCcTAX 
MUKPOTpelWlNH, PaSBHBAaIOWLAXCA PO BpeCMeHH MPH AecsbopMupoBaHHn BOOKOH|) 
Bcecow3Hbit Hay 4HO-MCC Je OBaTCbCKUH 

MHCTUTYT CTCKMIAHHOTO BOJIOKHA 


Vinctuty? @usuyeckow xumMun 
Axanemun nayk CCCP 


lloctynuno0 | 
13 11 1954 7} 
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Hoxaage Axagemun Hayx CCCP 
1954. Tom XCV, N 6 


®HSHYECKAA XHMHA 
B. C. BATOWKUM u H. E. ABJIOKOBA 


K BONPOCY O MEXAHH3ME KATAJIMTHYECKCOFO PA3JIOKEHHSH 
NEPEKHCH BOJIOPOXA HA NOBEPXHOCTH METAJIJIM4YECKOM 
PTYTH 


(ITpedcraszexo axademuxom A. H. ®pymkunoim 18 II 1954) 


KatasIMTwyeckoe pa3moxKeHHe TepekucH BOLOpOa MeTadaMu HeosHo- 
KpaTHO CJIYKHJIO MpewqMeroM HCCIeLOBaHHi (cM., Hampumep, (')). Passmoxe- 
HWe TepeKHCH BOOPOa MOBEPXHOCTbIO WwaTWHbl W3y4alOCh, B YaCTHOCTH, 
JI. B. Tucapxescxum u B. A. Potirepom (2), Koropble cunTaioT, 4TO pa3s0- 
2%KeHHe OOYCJIOBeHO MpOTeKaHHeM 9JIeKTPOXHMMYCCKUX IIpoMeccoB BoccTa- 
HOBJICHHA MepeKHCH BOAOPOWa Ha AKTHBHBIX yUaCTKaX IWIaTHHbI HU OKMCIeHHA 
Ha He€aKTHBHbIX y4acTKax. 

KuHeTHKa KaTaJIHTHYeCKOTO pa3sJIOKeHHA MepeKHCH BOLOPOMa Ha MOBepxX- 
HOCTH MeTaJUIOB MOKEeT ObITb KOJIMYECTBCEHHO MHTeplpeTHpoBaHa Ha OCHOBe 
IIPeCTABJICHHH O COMPAXKeHHBIX IICKTPOXMMHYECKUX peakuwMAXx. OTH mper- 
CTaBJICEHHA TOYA B MOcIeHee BPeMA WINpOKOe pacnpoctpanenue AIA 
OObACHCHHA pAa 3aKOHOMEPHOCTeH CaMOpacTBOpeHuA (KOppO3sHH) Me- 
Tasos. B otmuune or BEIBOnoB JI. B. Ilucapxescxoro u B. A. Pokitepa, 
IIPHMeHeHHe 9THX NPeACTaBJeHHH K peakKUHH pa3ssJOAReHMA Mepekucu BOMOPoO- 
Wa He TpeOyeT onpeWeJeHHEIX MpeANOOKeHHM OO AKTHBHOCTH Pa3HbIX yuactT- 
KOB IIOBePXHOCTH, a OMWpaeTCA JIMIIb Ha ONbITHO YCTAHOBJIeHHble KHHETHYe- 
CKHe 3AKOHOMePHOCTH MpoTeKaHHA peakUHH 2/IeKTPOXHMHYCCKOTO OKHCJeHHA 
HM BOCCTAHOBJIeCHHA TepekHcH Ha aHHOM 9aJIeKTpoge. IlostTomy 9TH NpeqcTaB- 
JICHHA IIPHMeCHHMbI MW [JIA MeTAaJIMHYeCKHX KaTaIM3aTOPOB C OHOPOAHON T0- 
BePXHOCTbIO, HallpHMep, WIA 2WKUAKOM PTyTH. 

Hamu B pa6ote (*) Obl NOApOOHO M3y4eHbI peaklnH 9JeKTPpOXHMUNYUe- 
CKOrO BOCCTAHOBJICHHA HM OKUCJICHHA MepeKHCH BOLOPONa Ha KaleJIbHOM PTyT- 
HOM 9uleKTpoye. Ha puc. | npexcTapseHbl NepecunTaHHble ia HeNOABHxKHOrO 
PTYTHOPO 3/leKTpOda aHOAHAA HW KaTOHaA MOJAPWSalMOHHbIe KPHBbIe, U3Me- 
peHuble B OycdepHom pacrsope co sHayenuem pH 12,9, comepxianem 
0,14 9KB/1 nepekucu BOMOpoga. Bplio NoKasaHo, YTO pM MpoTeKkKaHHN KaTos- 
Holi peaKIMM BOCCTAHOBJIeHUA TepeKHCH BOLOPOMa NOMAPUsallMA SeKTPOMa 
O6YCIOBIeHa 3aMefJICHHOCTHIO SIeKTPOXHMHYeCKOH CTaquu (mpucoemuHeHHe 
lepBoro 9JIeKTpoHa K MOJIeKyJIe TepeKHCH BOMOpOMa), B TO BpeMs Kak B Cuy- 
yae AHOMHOH peakUHH OKMCJIeHHA TMepekWCH B UleJOUHbIX PacTBOpAaX MOVIA- 
PH3alUA PTYTHOTO J/eKTPOa HOCHT KOHUCHTPalMOHHbIH XapakTep. — 

[]pu mpoxoxqeHuM BHeIIHeMO 9eKTPHYeCKOFO TOKa Yepes PTYTHBIH S/eKT- 
pow, Morpy2KeHHbIii B pacTBOp MepeKHcH BOMOpOMa, BOCcTaHOBJIeHHe Mepe- 
KUCH BO3MOKHO TOJIbKO 3a C¥UeT TeX QJIEKTPOHOB, KOTOPble BbIAeAIOTCA TPH 
OJHOBPCMCHHOM OKHCJICHHH TepeKMCH, T. e. APYrMMM C/JIOBaMY, 9TH MBe peak- 
UMM JLOJOKHbI IpOTeKaTb OHOBPeCMeHHO MH C OMMHAKOBOM cKOpocTH1O. Kpupsie 
puc. 1 MOMyYeHbI U3 MpsAMbIX OMbITHBIX JAHHBIX, OTHOCALIMXCA K Mponeccam 
OKHCJICHHA HJIM BOCCTAHOBJeHHA TepeKucH B OTZebHOCTH. ECM NpHHsAT, 
uro 06a 3TH Mpowecca ABIAIOTCA HesaBHCMMbIMH [pyr OT Apyra, T. €. 4TO 
MpoTekaHue OAHOTO Mporecca He B/IMACT Ha KMHeTHYeCKHe 3aKOHOMePHOCTH 
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OJHOBPpeMeHHO I1poTeKalollero BTOporo Mpouecta, TO TOUKa flepecedeHuA Ka- 
TOAHOH WH aHOAHOH KPpHBOM Ha puc. | CcoOTBeTCTByeT PaBeHCTBy CKOPOCTCH | 
3JIEKTPOXHMHYECKOFO OKHCJICHHA HM BOCCTAHOBJICHHA NepeKHCH BOMOpOAa. Cra-) 
WHOHAPHbIM MOTeHUHa PTYTHOFO SeKTpORa, MOrpy2KeHHOrO B pacTBOp Uepe- 
KHCH BOMOPOa, MOJKeH COOTBETCTBOBATb OPAHHAaTe TOUKH MepeceyeHus. O6- 
Wad CKOPOCTh KaTawHTHYeCKOrO paciiafa MepeKHCH BOMoposa Kak CJeACTBUE 
CONPAXKXeCHHOPO JJIEKTPOXHMHYECKOTO OKUCJICHHA HM BOCCTAHOBJICHHA MOJKHA, 
OUCBHIHO, PABHATbCA YIBOCHHOMY 3HaYeHHIO aOCIIMCCbI TOUKH NepeceyeHHaA. 


6/163) 
-O/ 
M-3KE HO, 6 Oma 
0 
10 
> 
+Q/ 
08 
*Q2 / 
06 
+03 2 
=o “6 -F afem? 04 
Ug 60 120 180 20 300 mun. 
Puc. 1. TlonapusamnoHHble KpHBble Puce. 2. Kpusble pasoxeHuA mepe- 
aHOMHOrO OKHCNeHHA HU KaTOAHOrO KHCH BOMOpOa B WeOYHOM pactT- 
BOCCTAHOBJICHHA Tepe KUCH BOAOpORa Bope 6e3 prytH (/) u B MpHucyTcT- 
Ha pTyTHOM 9JeKTpoye BHM MeTasdMuecKOH pTyTH (2) 


Li30xeHHble TeOpeTHYeCKHe NpeACTABMeHUA CONOCTABJAIMCb C OLDITIIbI- | 
MM J[AHHBIMH 110 CKOPOCTH KaTaJIHTHYeCKOTO pa3sJIORKeHHA NepeKHCH BOLOpoRa 
MeTaJIJIHYeCKOH PTYTbIO B ILeNOUHbIX pacTBoOpax. CKOpocTb pa3JIOwKeHHA Te- 
PeKHCH ONpeseAIacb B 3AKPbITbIX CTCKIAHHDIX COCYIMKAaX, CTCHKH KOTOPEIX, 
Wt YMCHbIUCHHA BJIMAHHA CTekIa NapadunupoBanucb. Ha WHO COocyANKOB 
HaJIMBalaCb PTYTb, MOBePXHOCTb KOTOPOH paBHasiacb 7,06 cm?. O6bem uecse- 
yeMbIx pacTBopos paByHsaica 100 ma. B pa3Hbix ombiraxX KOHIWeHTpallua Me- 
pekucuH KomeOanacb oT 0,09 no 0,3 aKB/1, pH pacrBopos oT 12 no 13. leper 
HauaJIOM OMbITOB pacTBOPbI MOLBeprasMcb OYMCTKe MyTeM KaTORHOM NomApH- 


3a Ha PTyTHOM 9dJIeKTpowe B TeyeHHe 2—2 ac. CKOpocTh pa3somKeHuA | 
MepeKHCH OMperelAacb MO H3MeHEHHIO ee KOHILCHTpalluu BO BpemeHu. Jina | 
9TOH WesIH WepwowuyecKH Opasucb HeOobuIMe MpoObl pacTBOpa, KOTOpHIe | 


Tocyle MOWKUCIeHHA THTpoBamuch 0,1 N pacrBopom nepManHranata KaJiua. 
Pa3oxKeHve NepeKHCH BOMOpowa B OObeEMe pacTBOPa YUHTHIBAIIOCb IyTeM 
IIPOBCACHHA WapaJVICJIbHbIX OMbITOR B CTPOTO OJMHAKOBbIX YCJOBHAX, HO 6e3 
pryTu. CuleayeT OTMeTHTb, UTO B YCJIOBMAX HallIMX OMbITOB CKOPOCTb KaTaJH- 
THYeCKOO H OObEMHOLO pa3zJIOHKeHHA MepeKHCH BOROpOa OblmH COH3MepUMBI. 

Ha puc. 2 mpuBemeHbl KpHBble pa3moxwenua 0,1 N pacrsopa nepeKucu 
BOmopoya pu sHayenuu pH 12,6 na prym (2) mu 6e3 prytu (1). B pesyup- 
TaTe HeCKOJIbKHX H3MepeHHH ObWIO yCTaHOBeHO, UTO CPeHAA CKOPOCTb Ka- 
TaJIMTHYeCKOrO pa3sJlOKeHHA MepeKHCH BOMOpOAa pH KOHUeHTpalMAx, He 


MpeBbluawuux 0,15 skB/I, Koue6eTCA B Mpemenax or 1,2 mo 7,8- 10-4 a/c? | 


(pH Tepecuere Ha duleKTpHyecKue equHuUb!). Jaa O6mpuIMx KONWeHTpauit 


MepeKUCH BOLOpOfa CKOPOcTb ee pa3ssOxKeHNA pe3sKO BOspacraer. CraMoHnap- | 


HbIM MOTCHIHa/l PTYTH B XOMe MPHBeMeCHHbIX H3MePpeHHH KOMeOaNcA OKOVJIO 
3HayeHHi 0,040 B (H. B. 9.). 

IIpuseeHuble ONbITHIE MaHHbIe B Mpesesax TOUHOCTH H3MepeHHil xXOopo- 
m0 COrlacyloTCA € JaHHbIMH, BLIUMCICHHbIMH Ha OCHOBaHHU U3ul0xKeHHOTO 
BbIllie M€XaHH3Ma KaTaJIMTHYeCKOrO pa3sJIOKeHHA Mepekucu Bomopoa. Jleit- 
CTBUTCIbHO, H3 pHe. 1, mocTpoeHHoro Ha OCHOBaHHH He3aBHCHMBIX 3JIeKTPO- 
XHMMUCCKUX M38MepeHHl, CleLyer Aa CTalHOHapHOMO NOTeHWMasa pTyTHOrO 
aeKTpola Takxwe 3HayeHve 0,04 B, a WIA CKOPOCTH CaMONpPOH3BObHOPO 
pa3JloxKeHuA Tepekucu — 3Hayenue 6-10 a/cm?. 

4220 


Viz mpupexeHHoro comocTaBuieHHA BbITeKaeT, 4YTO MpescTaBleHuA oO Cco- 
-TIPSKEHHBIX SJIEKTPOXHMUUYECKHX PeaKIMAX BOCCTAHOBJICHHA WM OKMCJIeHNA Me- 
peKHCH BOMOpOMa NOSBOMAIOT YAOBMETBOPHTeIbHO OObACHHTb KMHETHKYy Ka- 
TaJIMTHYeCKOTO pasJlOKeHHA TMepeKHCH BOMOpOa B HeKOHILEHTPHPOBaHHbIxX 
_ pacTBopax Ha NOBepXHOCTH MeTaJIMYecKOH pTyTH. 

B Oovlee KOHUCHTPHPOBaHHBIX paCTBOPaX OMITHO OMpeseeHHaA CKOPOCTb 
pasJlOKeHHA MepeKHCH BOMOpOMa B AeCATKH pas MpeBbllaeT BbHIMMCJICHHYIO, 
4TO, BOSMOXHO, CBA3AHO C HaYHHAIOWUMCA B TAKUX PacTBOPaXx Pa3JIOXKeHHeM 

“tiepeKucH BOZopofxa To WeNHOMy MeXaHH3My 3a Cy¥eT Mepexoa AKTHBHbIX 
-MIPOMeXYTOUHBIX IIPOAyYKTOB € MOBepXHOCTH PTYTHOrO SJIeKTpOa B OObeM 
pacTpopa. 

Bpipaxkaem OuaroqapHocTs akag. A. H. @pyMkuHy 3a WeHHbIe yKasaHua 
HU WMCKYCCHIO Pe3yJIbTATOB. 

Mockosckul rocyqapcTBeHHbIM yHHBepcuTeT Hocrynna0 

um. M. B. JlomonocosBa 18 Il 1954 


UHTHPOBAHHASA JIMTEPATYPA 


1 Tlepekucb BOXOpOa HU MepeKHCHbIe COeqMHeEHUA, NOG peg. unpod. M. E. Tiosuua, 
HO>le 2 Jl Bs Mucapmaercuun, V30p. 1p:, Usa. AM -YCCP, 1936, (crpy .547- 
Si. &. 1onrokoBa, B. G. baronKknn, JIA, 85, 599 (1952). 
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PHSHIECKAA XHMHA 


E. WH. MOHWOBA 


OBMEH VH30TOMAMH KUMCJIOPOJA MEXKY MIPHPOJHbIM SiO, 
M YC JIEKUCJOTON 


(IIpedcmaszexno akademuxom A. I]. Buxozpadosetm 3 IIT 1954) 


B vreyenwe moceqHero BpeMeHM Obl mpoBezeH pa onpegenenuit 
M3O0TOMHOFO COCTaBa KHCOPOLa Pa3s/IMYHbIX MHHEPaJIOB OCaOUHOTO UH KOH- 
TaKTHOTO NpoucxoxAenua (1), noKasaBpmiuli HEKOTOPylO pa3sHully B u30- 
TONHOM COCTaBe UX KUHCOPOAa HM NO3BOTMBINMH B CBA8H C 3THM CYAMTb 
06 ux reHe3uce. 

OHako JIA OONee TOMHOTO NpeLcTraBseHHA O TeOXHMMUeCKOH Murpa- 
UHH W3OTONOB KHCOpOsa u MaciuiTaOe 9STHX MpoweccoB Ha 3emMe HEOOXO- 
[MMO TOUHOe 3HAHHe H38OTOMHOFO cocTaBa KuCOpOAa, BXOMAMerO B Mep- 
BHUHbIE KAaMeCHHbI€ NOPObl — CHJIMKATHI HW AIOMOCHAMKATHI, COCTaBJIAIOWNe 
OCHOBY JHTOCHepbl HM NOABHAKHOCTH UX KuCIOpOLa. 

B nacTrosmet paOote eaaeTca NOMbITKAa U3y4MTb NPA NOMOLWM MeTORAa 
MZOTONHOTO OOMeHA NOABYXKHOCTh KUCAOPOMA, BXOMAMLErO B COCTAB CHJIM- 
KATOB. 

H3yuasucb KpucTatmmueckul KBapll M KONOHA SiO,:2H,O0— gzuatomurt 
(Tpys.CCP, Axaauprxckuh pation, KuccaTu6u). OOmennpaioljuMca areHTOM 
CIYHKUI YIvIe€KMCAbIH ra3, OOorameHHEIH O'8. OOmen npoBosucA B cTaTH- 
YeCKHUX YCJIOBHAX PH pa3HbIX TeMMepaTypaxX HM pPa3HUHOM BPeMeHH 
CONPHKOCHOBeHMA pearupylolux sBeulectsB. IIpH wnpoBexenuH OMNBITOB 
¢ MaTOMUHTOM cooTHOMeHHe CO, u SiO, ObIN0 B3ATO TAaKHYM, UTOOKI OTHO- 
meHve KOJMUeCTB KucCJOpoma B CO, u B SiO, Onln0 papHo 1:10, 1:5 
u 1:2. IIpu nposemenuu OMbITOB c KBapleM 9TO OTHOMeHHE ObINIO BBI- 
Opano 1:5. Tlepex ombiramu B Teyenue 3 uac. B BaKYYMe MpOu3sBOTMIOCb 
o6e3BOKUBAHMeE HAaBecKuH AMaTOMUTa Upu 600°, a kBapya— upu 800°. Tou- 
HOCTh ONpeemenua TemmepatTypH! (+ 10°) auMuTupoBasa TOUHOCTb Bcero 
SKCIKEPHMeHTa, KOTOPad paBHAacb, B cpemHem, 2". 

Hso0ronunl anaiu3 CO, npou3sBoAuvicaA B Macc-CNeEKTpOMeTpe, NOCTPOeH- 
Hom A. B. Tpodumospm (°). H3mepan0cb OTHOMeHHe BeMYHH NMKOB Macc 


127,167) 18 13716 12A)16 Al7 
46 u 45, KoTopple oTBeuaroT MaccaM MouvieKya C°O One) C20. O20: 


CpeMHAA OTHOCHTCJbHad TOUHOCTh ONpeAeeHuA OTHOIMCHHA Gor 2COs: 
papHa 0,4%. CrangapTomM aa cpaBHeHud CJyxKMAa MCXOAHaA OOorallleH- 
Jad TAKEILIM H3OTONOM KHCAOpOra yraekucsota. []pomenr oOMena Haxo- 
IMICH MO C€pHH HOMOTpaMM, BBIYHCCHHBIX JA KaxK MOTO OTHOMCHHA 


Os 


_ Val ae 
“CO2 “SiO. 

Tlowyuennpre B HacTosmel paOoTe SKCIeEpHMeHTaJbUbIe TaHHble Upes- 
-TAaBCHbI Ha puc. | u 2. Mx paccMoTpeHue NO3sBOAAeT CHeMaTh Ce Ayto- 
Me 3aKJIOUCHHA. 

1. O6men usoTonamu KucaOpoma AMaTomuTa u kBapya c CO, BO BpemeHH 
iporekaer c 3aTyxaloleH HHTeHCHBHOCTbIO. XOM sTorO Mpowecca, Kak 
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| 


CHe€AYeT HS aHaNH3a NOAYSCHHEIX HaMH JaHHblX, y HOBCTBOPUTEIbH 
OMHCHIBACTCH YPaBHCHHeM 


a= pig +", | 


KOTOPOe, KaK U3BECTHO (°), BLIPAaHKaeT SAKOHOMEPHOCTH, XapakTePHs3yIoWIMi 
CaMOTOPMO3AIMMACH aCOpOMMOHHHI mpouecc. 3necb % — MpoOWeHT OOMEHE 
<7 — TIPOMOJKUTeEMbHOCTh OOMEHA, ap ua — XapaKTepHble Avia BHIOPaHHEl! 
ycuoBul ombira KOHCTaHTHI. B 9TOM OTHOWeHHH PeSyJIbTaTH! Hallux Ob 
TOB corsacyroTca c 607e 
paHHumMy, HadwsI0,eHHAM! 
A. B. Tpodumosa, u3y4ae 
wero OOMeH KHCcJOpor 
KapOoHaToB c O, u CQO} 
u C. M. Kapnayeson | 
A. H. Posena (7), uccame 
JLOBaBUIMX H30TONHBIM| 
MeTOaMH KaTaJIMTHYeCK; 
AKTHBHBI€ OKHCJIBI. 

2. Ecau Ha OCHOBAaHY! 
mauuplx puc. 1 u 2 npex 
CTaBUTb 3aBHCHMOCTb Be 
qHHbI JWOrapHdMa NpoleH 
o6Omena a * or 1/7, raz 
7 —a6comortHad Temnep 
Typa, TO NomyuaeTca cepy 
IIpAMBIX, H300pPa2xKeHHbI 
Ha puc. 3. Smecb NpAMbi 
I, 2 u 8 orBeyawT oOMeH 
B KBaplle MHCMePCHOCTb 
12, 4,5u6—4p mp 


OGmeu 


Puc. 1. V30tepmpt OOMeHa u30TONAaMH KHCIOpOma MEX- 
iy muaToMurom u CO, c oTHOMIeHHeM O25 HORS 
2 2 . — 

papupm 41:40 (a), 1:5 (6) u 1:2 (6). 1— 700°, 2— OPBOTICH MY Oren :Oo605, 
600°, 3— 500°, 4— 400°, 5 — 300° = 1:5; o6men nanaca 20 
60 u 180 mux. Ilpamer 
7—12 OTHOCATCA K OOMeHY B MeJIKOLUCHEPCHOM IpHpomHOM AMAaTOMUTE 
mpamble 7, & un 9 orBeualoT OTHOMICHHIO O20. Oe 5 , paBHomy | :2, OCTAaJIb 
1U2 . 


2 


HpIe | : 10. | 

Paccmorpenue rpapukos, MpeAcTaBJeHHbIX Ha puc. 3, NOsBOMHeT CHE 
WaTb CJIeLYIOUWMEe BbIBOEL. 

a) Mexny Beamuunamu Iga u 1/7 npu o6Omene Kucnopogqa muHepaui 
c CO, B MOcTaTOUHO WaMpOKOH OOacTH M3MeHeHUA TeMMepaTyp HaOmo 
WaeTcA JMHEMHaA 3aBHCHMOCTb. 

6) Jia KaxxKqoro MuMHepasa B 3aaHHOM TeMMepaTypHOM MHTepBant 
M pW aHHOM OTHOUICHHH pearHpyIOUIMX BeleCTB yroBoOH Kosddunnen’ 
mpimprx Ig¢a—=f(1/7T) ocraerca NOcTOAHHBIM [A BCX H30XPOH BHE 3a 
BHCMMOCTH OT CTeHeHH JMCHepcHOCTH MuHepaaa. 

8) IIpu paccmorpenuu Bceli oOacTu TemMepaTyp, B upenenax KOTOpED 
MpOuCXOAMT OOMeH KHCIOpoma MuHepana c CO, 4eTKo BbIenmoTcs WB 
oOsacTu**, XapakTepH3yIOllMecH TBYMA OTAMUHBIMM [pyr oT wpyra 3Haye 
HHAMM yraoBoro Kosppunnenta upsmplx lga = f(1/7) —n, u no. B kax 
OM MMHepaste My < Ny. 


* Oa BeMYMHA MPOMOpMONaNbHa KOHCTaHTe PpaBHOBeCHA OOMeHHOI peakunn. 

**= B cay4ae ONbITOB C JHaTOMHTOM Ip OTHOWICHHH Oks 7 One = 1:2 (1psampl 
7—9) He Oblno0 MOAYYeHO YKCHePHMeHTAMbHBIX JaHHBIX, XapakTepH3yloulux OOmMeH Mp! 
TeMiepaTypax MeHbWwWHX 4YeM 450°, 
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r) IIpu o6Mene B quaTomMuTe pu u3sMeHeHHM OTHOMeHHA pearupymnx 
emlecTB B OOdbmIMX Mpememax (1:2—1:10) nadmonaerca HeKOTOpoe 
SMCHeHHe HakOHa NpAmblx Ilga=f(1/7), xapaxrepHoro 1a BbICOKO- 
emiepaTyPpHOH OOnacTH OOMeHa MuHHepaga. [Ipu 3TOM My:9 > Ny -0- 
' 2) Conoctasrenve yraospx Koadpunuentos mpampx Iga=f(1/T) 
KBaplle H HaTOMNTe, co- 
TBETCTBEHHO, JIA «BLICOKO- 
eMlepaTypHOM» H «HH3KO- 
2mMiepaTypHOH» oOmacTelt 06- 
e€Ha MO3BOseT B Npezenax 
JUHOCTH 9KcHepuMenta ycra- 
OBHTb TOK TECTBO ITHX BeJIN- 
WH. IIpu cpaBHeHuH BeTHUHH 
1 Aa KBapla uw AMAaTOMHTA 
yuulee corajacve BenHuHH 
osdpuUNeHTOB HAO MaeTCcA 
aa cayyaa oOMeHa uaTO- 


uta c CO, npn oTrnomennH 
° 


meO,° “SIO, 
 Bpmren30x#xeHHOe eaaer 
€POATHBIM ONyUleHHe, TO - 
OMeH H30TONaAMU KHCOpona 
wHepala Cc KHCJOpoqoM 7 2 60 180 mun 
a3000pasHoro areHta CO, He 

pecTaBAeT cooof eauHOrO ec 2. V30tepmbi poeta He et Use KHCJO- 
powecca, a MOxeT paccmatT- powqa MexKTy KBapyeM UH 9 C OTHOUICHHEM 


MBaTbCA Kak CJIO%KHBIM mpo- aCOx7 eign AONE SSIS eo as Ss 
oreKalommi no-pas- °—4,#- 1—1380°, 2—1200°, 3— 110°, 4 — 900°, 

a Bo P 5— 800°, 6—1100°, 7—1000°, 8 — 800° 

OMy B OOMaCTH HH3KHX UH 

BICOKHX Temunepatyp. Mox- 

0, MOBHAHMOMy, TOBOpHTb Wake O ABYX Cwara1omlHx ero OoNee Tpo- 

rbIX Mpoleccax OOMeHa, NPOTeKalOlUX C PasHbIMM 9HEPrHAMH MW HHTEHCUB- 

OCTHIONIPH HUSKHX (1A Ka MOTO MAHHOTO OOEKTA) HW OTHOCHTEAbHO Oouee 


OGmen 


| 


Fie 4 


Oo x ® 


QQs 


60 80 100 120 “40 160 180 
£.y°§——+ 


T 


Puc. 3. 3BaBucuMocTb sorapudMa mpouenta O6OMeHa KuCIOpOna 
quaToMutTa oT TemMepatypbl. a—o6men 3a 180 MuH., 6 —3a 
60 muH., 6— 3a 20 MUH. 


BICOKUX TemMepaTypax. M3BecTHbIM OOOCHOBaAHHEM TaKOM TPaKTOBKU 9KC- 
CePUMECHTAJIbHBIX KPHBBIX PHC. 3 MOXKeT CAY2XKUTb TO Sa nee es 
rO NOrapvq)M BeMYMHEI KOHCTAHTH! PpaBHOBeCHA PeakKIlMM M30TONHOFO OO- 


ena (MpOnopuHOHabHOK MpouexTy o6MeHa) B HepBOM TpHOWKeHHH 
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owKeH ObIT cBa3aH C BeAMUMHON | /T CooTHOMIeHHeM 


1 
Iig¢K=A—-FF, 


rae E—9nepreTuuecKkad xapakTepMCTHKa Mpowecca. 

C sroli TOUKM 3peHua OTMeYAaBUIMiicA BbUIMe PakT, YTO Ny <M, MOJDK' 
6bIN Obl OZHAYATb, UTO NPOUECC, ONPeMEAAIONIMU B OCHOBHOM KUCJIOPOAHE 
OOMeH B OOMACTH HUSKUX (AA AaHHOTO MuHepasa) TeMnepaTyp, Tpeoy 
JIA CBOeTO OCYIIeCTBIeHHA ME 
wel sHeprHu, 4eM TaKOBOH B O 
macTw Oouee BbLICOKAX TemMMepaTy’ 
Bo3MO2XHO, YTO IpH OOMeHE B OO 
CTH HU3KHUX TeMIepaTyp pemlarolly 
powb urpaeT OOMeH KHCIOpOAa M 
Hepasla, COLep2xKaleroca B MOBEp) 
HOCTHBIX €fO CJIOAX, B TO BPCMA Ké 
mp 6o7ee BEICOKHX TeMMepaTypé 
mocwle TOTO KaK BO3MOMKHOCTH OOMe} 
Ha MOBEPXHOCTH HCYePNbIBAIOTCA P 
WaIollylO POJb B OOMeHE urpaeT KY 
120 140 160 JOpOH, HaxXOAWMcA B OOBEME B 

10° —~ WleCTBa, TpeOyIoulHi = AIH Ss CBOE 
Puc. 4. Waocreppt kucsopoanoro o6mena Y VACTHA ONOAHHTCIbHOU saTpa 


B jMaTOMHTe. a — OOMeH Mex Ay WuaTOoMu- IHEPrHuW Ha nuddy3nw. 
Tom u CO2 ¢ oTHomeHHeM Oz, 2 Oa... = 3. TlomyueHHpie WaHHble 103s 
— 1:10; 6—41:5; 6—1:2 JAIOT C€laTb HEKOTOPbIe 3akvJI04 
HUA OTHOCHTCbHO YCTOMYMBOCTH ¥ 
YUCHHEIX MHHepasiOB NO OTHOIMEeHY 
K reTeporeHHoMy OOMeHY Cc ra3aM¥ B reomoruyecKOM BpeMenn. JIia STO! 
MOXHO HCHONb3O0BaTh METOR 9KCTPanosauuH u3Z0CTep OOMeHAa K O6saci 
HU3KUxX TemuepaTyp. Hs3ocrepbl 219 w30TONHOrO OOMeHa KUCOpOa B Has 
Oomee MerKO OOMCHMBAIONIEMCA H3 M3yYeHHHIX MHHEpaOB — LMaTOMN 
mpeAcTaBsenb! Ha puc. 4. Kak BugHO, MHelHaA 3aBuCcUMOCTD Ig (t). = COM: 
ot 1 / 7 na6monaeTcaA WuMb B OONACTH ManbIx NpOWeHTOB OOMeHa (a << 20% 
IIpH Oompuem mpomenTe OOmeHa B OOmacTH Hu3KHX TeMNepaTyp HaGuK 
WaeTCA OTKNOHEHHE OT IPAMONMHeHHON 3aBucumoctTu. Ilostomy aKcTpani 
JIMpOBaHHBIe 10 MpAMBIM puc. 4 3HayeHHA BPeMeHM, NOBUAUMOMY, ABI 
IOTCA HYQKHMM pe CJIOM MCTHHHDIX 3HAYeHHH, OLHAKO HW OHM OUCHb BEJIUKI 
Tak, Ip OTHOMWeHHu Oro, Seok 1:10 aaa gocrmxenua 10% o6mer 


B fMaTOMHTe pH Temneparype 25° <= 10° ner; npu ornomenuu 1: 
+10" aer. Takum oOpa3om, 2axke HauMenee ycToiiuMBbi B OTHOMeHH 
oOmeHa MMH pas — AMaTOMMT MOKET UpakKTHYeCKM PaCcCMaTPUBATLCA Ka 
AOCTaTOUHO YCTOMYMBEIM B TeEOJOrMYeCKOM BPeMeHH. STO ABUAeTCA LOK 
3aTCJIbCTBOM BO3MOKHOCTH MCMOJb3O0BAHUA MAHHbIX O COOTHOMWCHUAX U3\ 
TONOB KHCJOPOHa B MUMHEepasax ILIA PelmleHHA TEOXHUMHYeCKHX 3aay, ecm 
KOHCYHO, 9TH MHHEPaJbl HE MOABEPratHch BTOPHYHBIM H3MCHEHUAM. 


lg t (munymo!) 


MuctutyT reoxuMuu mM anatuTMYecKOH xumun Tocrynuao 
uM. B. UW. BepuazcKoro 24 XI 1953 
Axkaylemun Hayx CCCP 


UHMTHPOBAHHASA JIMTEPATYPA 


; Woo wtale, C. Hochanadelen imam echems Soc. —=.62,) 32525 (19a 
A. Il. Bunorpaxzos, E. WM. Lonnosa, JAH, 56, Ne 4, 391 (1947). * E. VU. Lo 
1OBa, TAH, 63, Ne 3, 305 (1948), 4E. WM. Lounopa, JAH, 71, Ne 5, 905 (1956 
A. B, Tpogumos, JAH, 66, Ne 2, 181 (1949). °C. 3. Pornuucknit, Ancop6y 
M KaTaIW3 Ha HCOJHOPORHHIX MOBepxHocTax, M3q. AH CCCP, M.—J]., 1948. 7C.M.Ka 
nayepa, A. MW. Po3en, JAH, 68, Ne 6, 1057 (1949). 
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Hoxnagn AKkafqemunu Hayx CCCP 
1954. Tom XCV, Ni 6 


PHSHIECKAS XHMHA 
) JI. C. MAJIATHUK 


OBOBIUIEHHOE MPABHJIO «LLEHTPA TSXKECTM) 
JIA MHOPFOKOMMOHEHTHbIX CHCTEM 


({Ipedcmaszeno axademukom H. H. Yepusnesum 22 Ii 1954) 

| AnaMTMueCcKHH MeTOA UuCCeLOBaHHA TeTeporeHHHIx cucrem (1%) He 
‘OIb HariafeH, KaK YeOMeTPHYCCKHIi MeTOL NOCTPOeHHA WIOCKUX U 
JOCTPaHCTBEHHBIX muarpamM (',”,*) wim MWIOCKMX ceyeHHH Mu mpoeKuuit 
{OTOMEPHBIX AMarpaMM COCTOAHHH. OHaKO BaxKHBIM CFO IPpeMMYILeCTBOM 
EACTCA OOUIHOCT M BO3MOXKHOCTS Oouee cucTemaTH4eCKOrO paccmoTpe- 
A BCerO MHOrOOOpa3svA THNOB CH3HKO-XHMMUECKOFO B3aNMOeliCTBHA 
OOCHHO B MHOFOKOMNOHCHTHEIX CHCTeMAX) HM OOHAPyKeHMA TAaKUX jeTa- 
M, KOTOPble MOryT YCKOJb3HyYTb pH NpHMeHeHHH TeoMeTpuyecKOrO 
TOMA. 

'B nacrosuleli craTbe paccMaTpuBaeTCA aHaIMTHYeCKHi MeTOA uccmen0- 
HMA TaK Ha3bIBaeMBIX KOHTPYCHTHIX M MHKOHIPyeHTHHIX Mpoweccos (2,4)* 
MHOTOKOMMOHEHTHBIX HOHBApWaHTHbIX CMCTeMaX IPH 3a]aHHOM xuMmu4e- 
OM cOcTaBe uCuesaIOWMX WH OOpasyrouluxca has. JltoOoe npeBpauleHue 
KoTopon da3spi L (HanpuMep, 2#XHAKOTO pacnwapa, XAMMYeCKOTO coelH- 
HUA uM TBEPMOrO pacTBOpa MT. N.) MOXeT ObITb 3alMCaHO B Buse 
akuuu Caenywulero Tuma: 


ic} a 
MrL + >; MBq ae } m,By, (1) 


q=1 r=1 


€ m,—<pupamenus Macc oOpasyiomuxca thas By; Mz u mq — yObiab 
ec ucueszaiomux das L u By; x=a+8 =—n**—o6mee uucao oOpasy- 
WuXcad Hu ucuesaiomux cas (ucKksoyaa L). Ecum B40, TO Takoe mpe- 
alenue cbasbi L Oy eM Ha3bIBaTb KOHTPYCHTHHIM, IIpuyemM 4uCIO 8 xapaK- 
pusyer Kparnoctb HII qasnt L. Hanpumep, nauppiciaa Kparnocts HI] 
BHa Bmax = %— 1; B= 1, 2, 3,... COOTBETCTBYeT OAHOKPAaTHO, Bax bl, 
mKot MI u vr. a.; ecru 8=0, ro mpespamjenue dbasnr L Oyem Hasbl- 
Th KOHTPYeHTHBIM. ‘ 
®opmyay (1) MooxKHO TepenucaTb Tak, YTOOB! OHA Oblvia COME Kak AIA 
I (npupamenua Macc m, >0, mzg=0), Tak wu Aan HII (mpupanmenusa 


* B nanpuelimem OyleM MpuMewsTb cOKpanienus TepmMuHoB: KI] — kourpyeHxt- 
> mpespamenve, MI] — unkourpyeutHoe npeBpallenue, VMIlp — uukourpyeHTHbI mpo- 


ico T. i. 
** B cooTBeTCTBMM C Mpapusom pas (1), upa p = const: y= n—k +4, rye Dae 
creneHelt CBOOORHBI,  — uucu0 thas, ~ p — aBsennve. B HOHBapNaHTHOH TOUKE (y = 0): 


=n+1,ax=n. : 
ite Weal 


m, >0, me<_0) asm L: : 
ML = > m;B;, 
j=l 


re mj —NOAOKUTEAHBIE WJM OTPUUATeIbHBIe MpupalleHua Macc (pas 
Takum o6pa30M, u3BecTHOe MpaBuso «meHTpa TaxecTH (*,°) MOx«K 
6bITh O6OOWeEHO HM MpemcTaBAeHO B caefyloulem Buze Waa KIT u HIT: 


TIpHuemM: 


S) mj = my +m, +... tn = M1; 


n 
> Ar= 1 tA,+...+ An = Az, 
fad 


rae A; u Aj —onpexeautesmm, mponopyMonatbuble (m — 1)-mepHbim 06 


MaM CHMMIsIeKCOB (moHTONOB) (7), BePIIHHbl KOTOPbIX, COOTBETCTBeH 
u3s0OpaxawrT cocrasy das Lu jf ({ = 1, 2, 3,...2): 
#11 Mae een 
Ay = | 721 *22 °° 720 | | 
Xn “ng aes Xnn 
Arh talento iad she Nan 
aves | rabisiaa ocietan | BUA TEEN [ogy Weal meee ore 
“nl “ng “nn Hay aL, “nn 
Lise dans AL i 
RAN SS (tant Yon ear : 
ay pe ee yb 


Xit MW Xij — KOHWCHTPauuun KOMMOHeHTOB A; B cbasax L u J. Homep ft crpo! 
M€TCPMHHAHTa COOTBETCTBY€T HOMepy KOMMOHeHTa Aj, HOoMep / (num 
cTomOla MeTepMuHaHta — Homepy /(L) cbaspt. 

Ha OCHOBaHHH paBeHCTB AWA KaKLON cas j u L 


n 
>) 7 = 1, >) xi = 1, ( 


SHAYCHUA Xny, Xng,+-+, Xun M Xn_ B JOGO, HallpuMep, NocaemHel cTpO 
(¢ = 1) Kaxk Oro “3 eTepMuHaHToB (6) MOxKHO 3aMeHUTh EMMHUUAMU Kak 
CJydae HOHBapWaHTHHIX (x= 7), TAK M HeHOHBapwanTHBIx (x< nN) cucT 
(mpu cocTaBeHun ZeTepMuHanTos (6) 43 Bcero Yucma KOHWeHTpalnn Xj 
Xiz @=1,2,...,n) Bel6upaem KOHUCHTPalun M0ObIx (x — 1) KomMOHeHT 


A; (¢=1, 2,...,x—1), ucxoaa u3 ycnoBul copmecrHocru ypaBuHeHuit, CI 


yee ee Mace gas Luj u KOHUCHTPpalwuu KOMMOHEHT 
Ay, 29 De Dt 1B 


IIpu 3aqaHHom cocrape cas L u jf wa ocnopanun BEuNCeHuA BC 
eTepMMHaHTOB (6) u cpaBHeHua sHaKoB A; c A; moxHO ONPeeIUTh 3 
paktep M KPaTHOCTb MHKOHTpyeHTHOTO Nponecca (KONTpyeHTHOMY cor 
BeTCTBye€T HywJepad Kparuocth) B cayyae orpuyaresbHoro sHaueH 
Ar jmocTarouHO mpousBectu nepecranoBKy ABYX KakuHx-1u00~ crTp 
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qerepMunanta A;, TO NOBMeYeT M3MEHEHHE Ha NPOTHBONONOKUbIC 3HaKOB 
3emmuuHb! Ay u BCeX OCTAbHEIX JeTepMMHaHTOB Aj. Torga 3Haxu A; u A; 


DYAYT MOAHOCTbIO COOTBETCTBOBaTh 3HakKamM Mz u my, UW MbI NOwyuMM 
YCJIOBUA: 


a) KOHIPyeHTHOCTH: 


Thy o> Own Ay 08 (fa 2), een) (8) 


(0) HHKOHTpyeHTHOCTH: 


Hig <0 ne Ny <0 EG 15D rosea) (9) 


1r2e, B COOTBETCTBUM C MpHHATON TepMuHOsorueli (?,4) yncao 8 orpuna- 
TEJbHBIX 3HAYCHHH Mg XAPAKTePU3yeT KPaTHOCTh MHKOHTpyeHTHOrO mpo- 
jmecca. 

| Takum o6pa30M, paBeHcTBO (5) sABaAeTCA «reOMeTPHYeCKHM” BBIpAxKe- 
HveM 3akoHa (4) coxpaHeHua BemjecTBa Kak Avia KIIp, rak u gaa UIIp. 
}[Ipu 9Tom @urypaTuBnas TouKa, u300paxaioulad coctap dasp L, wexKuT, 
COOTBETCTBEHHO, BHYTPH WJH BHe CHMIIeKca c BepluuHamu 1, 2,...,n, 
a KpaTHocTb HIIp 3apucut or nosoxenna TouKu L oTHocuTembHO onpe- 
AeJeHHbIX ICMEHTOB CHMINIeKCa (OT YMCA TepnenszuKysapos, onyuex- 
HBIX Ha (”— 2)-mepHble TpaHH CMMMVIeKCa, MMEIOINHX NPOTHBOMOOXKHOe 
/HalipaBueHue MO CpaBHeHHIO C NepMeHAuKyaAspamu us TouKu L, smexaueli 
BHYTpH CuMuveKkca). Tax, Touxe L, ormeneHHoh oT cummseKca OHOM 
rpaHbio, COOTBeTCTByeT OHOKpaTHbI HMIIp, zaByma rpanamu — 7BaxK Ab, 
TpeMaA rpaHamu — Tpwx ZHI HIIp, u vr. 2. 

SamMeTHM, 4YTO OCOOOMLeHHOe NPaBUO «IeHTPa TAXKECTUY COXPAaHAeT CUuIY 
KaK IPH IpaMOM, TaK M OOpaTHOM Mpoueccax (pM KpucTatusanun uM 
WiaBJeHuH w BOOOMe IpH OOpasoBaHuu uM pacnane cas) MH OTHOCHTCH 
K CHCT€M@M C JIIOObIM UHCJIOM KOMIOHEHTOB (7). 

B OuHapHblxX CHCTeMAaXx, B KOTOPEIX casa L pacnagqaeTcA TOMbKO Ha ABE 
qaspr (1 u 2), npapuso «ueHTpa TH2KeCTH) BEIPOKMaeTCA B M3BECTHOR 
mpapuso «ppiuara» (7,°). 

PaccMOTpuM TpuMep NpuMeHeHHA OOOCOMLEHHOTO UpaBusa «WeHTpa TA- 
“oKeCTH) K aHasuTMYeCKOMy uCcaenOBaHHIO MIIp u KIIp 8B MuoroKomno- 
HEHTHBIX HOHBapvaHTHEIx cucTemax. IIpu 2TOM BOCHOJb3yeMcA OCOMHOCTHIO 
aHaJUTHYeCKOrO MeTOLa, NO3BOJAIOWLErO yYCTaHOBUTb BCE€BO3MOMKHbIe YacT- 
Hble culyyaw Ha OCHOBe NOMPOOHOTO aHawM3a BbIPAaxKeHHM, 3anMCaHHEIX, 
HalpuMep, TOJbKO AIA OAHOTO KOHTPyeHTHOTO Npoecca. 

Ilycth xKomnoHeHTH Aj, Ag,..., An—1 WH XHMMYECKOe COeAMHEHHE SS 
N-KOMMNOHCHTHOH CHCTeM B TBeEpAOM COCTOAHHM He OOpa3syioT Mex Ay 
co6ok Apyrux XHMMYeCKMX COeAMHeHUI H TBEpALIX pacTBopos, a L — xud- 
Kad (pasa, COCTaB KOTOPOM OTBEYaeT HOHBAPMaHTHOH TOUKe (sBTeKTHYE- 
CKOH uM MepuTeKTuyecKon). CocTaBbl yKasaHHbIx a3 BbIPasHM B MOJAp- 
HBIX KOHICHTpalluax KOMMOHeHTOB A; ({=1,2,...,m): B,(1000...0), 
B,(0100...0),..., Ba—s(000...10), S(x1n Xen... Xnn), L(y X2-+- Xn). Borun- 
cueHue 10 mopmywe (6) maeT ceqywulMe 3HayeHUA WeTePMMHAHTOB: 


Ay =Xnn, As = Xn, Aj = Xi Xnn — XnXin V=i=1, 2, 4% — 1), (10) 


OTKYa HaXOAUM OTHOWeHHe UpupalleHHH Macc COOTBETCTBYIOIIMX cbas 
(HanmpuMep, B 9BTCKTHKe MIM MepuTeKTHKe): 


Hs (11) naxoqum yculOBHA KOH pyeHTHOCTH: 


Sa. See <; é | 
Xe 0 WIN = oe G1 25 teed) ( 
nn n nn 


u $-KpaTHOH MHKOHFpyeHTHOcTH mpouecca (83<n — 1): 


x x xX 3 f 
Xe—Xn—*<0 umn ~&<—" (8 snauenuit g). (1) 
2 i Sin Xn Xan 


Hanpumep, B TpexKOMMOHeHTHOM cucteme A — B—C,B KoTOpOn 067 
3yeTCH MBowHOe coemuHeHue S = A, By, BO3MOXKHHI Takve Culyyau: 

a) X,/X,>>a/b—ator cayyal cooTBeTCTByeT OOpa3s0BaHHIo TPOHHd) 
a9pTtekTuKH A+S+C xB cucreme A—S—C (touxa L samexutT BHyTf 
TtpeyrombHuka ASC, cp. (*)); i 

6) x,/X%,<a/b—a9TO cayyaw WMarpaMMbl C TPOHHOH MeEPHTEKTHYECKC 
rouKon L, Korma coemqunenue S uMeeT HHKOHIPYeHTHY!O TOUKY aBJIeHH | 
(rouxu f u L u aunua fL nexat BHe TpeyroubHuKa ASC, rage / —nepi) 
TeKTHYUeCKad TOUKAa B cuctemMe A—8#; B cucteme A—B—C sBo3HnKkaK 
OMHOKpaTHO MHKOHTpyeHTHble Mpoweccwl, cp. (*)); 

B) X1/X,;=a/b, uTO OTBeuaeT MPOMeKYTOUHOMY CyuaIO Me@KAY 4 | 
6 (mepurexTuyeckaa TouKa L wexKUT Ha COeAMHUTeEbHON aMHHH CS). | 

MoxuHo noKa3saTb, YTO B Cayyae HeHOHBapMaHTHBIX cucTem (y >} 
*<(m) cooTHOmeHue (1) NpHBOAMT K TOMY, YTO KaxkMad CTaquA KpUcTad 
JM3aHH (MepBu4Had, BTOPHUHAA, TpeTHUHAA UT. I.) Oy eT IBTEKTHUECKE 
HM N€PHTeKTHYECKON B 3aBHCHMOCTM OT MOMTORKeHUA TOUKM L(x, Xy...% 
OTHOCHTeIbHO (%— 1)-mMepHoro CHMHWeKCca, BEPWIMHbI KOTOPOTO onpeess 


/ 


IOTCH KOOPAMHAaTAaMH: T (x, Kae x) MW (%yy Nor. -- Xnp)y 2 Xan Xone re 
vey — 1X4, x1 Xe, x. +» Xn, x-1), THE 1, 2,..., %#— 1) — cocymectByiml 
TBeEpAbe (asbl, MpHpalleHuA MaCC KOTOPHIX M, HW Mg UMEIOT NOJMOKUTEM 
HbIe WH OTpHyaTesbHble sHayeHuA; L u L’ —xuAKue a3bl, COCTAB? 
KOTOPbIX COOTBETCTBYIOT HaYaJIbHOMY HM KOHEYHOMY COCTaByY 2%XKUILKOCT 
B JaHHOH CTaqMu KpucTatiusayuu (MepBA4HO, BTOPH4YHOM uM TpeTUY) 
HOM T. 4). IIpw srom touxa L’ mexuT Ha IBTEKTHYeCKON, MepvTeKTHI 
4YeCKOH Y-MepHOH MOBepxXHOCTH Mepeceuenua (”— 1)-MepHEIX NOBeEpXHG 
cTeH JuKBuyca (4YNCIO NOcTWeqHUX paBHO n—y). Jina CHCTeEM HOHBQ) 
PHAaHTHEIX, MOHOBapHaHTHEIX MW T. A. YKa3aHHble Y-MepHbie MOBepXHOCTH 
BHIPOKMaIOTCA B TOUKY, JIMHHIO UT. J. | 


TakuM xe OOpasoM paccmaTpHBaeMbIii MCTOA NO3BOJAHET aHadM3HpoBatt! 
uM [Apyrue so3smoxuble Tunyt KII u HII B Oonuee cauoxXHEIX, MHOFOKOMNO4 
HEHTHBIX CuCcTeMax (pH 3a2aHHOM COcCTaBe OOpa3syIOUUXCA WM UCUe3AIOLIUX 


(pas). 


XapbKOBCKHH TocylapcTBeHHbIA YHUBepcuTeT Mocrynua0 
um. A. M. Toppkoro 29 VIII 1953 


UMTHUPOBAHHAS JIATEPATYPA 


* B. Pu66c, Tepmogqunamuyeckue paootn, 1950. 2% H.C. Kypuaxos, Brenenne 
B @U3HKO-xXuMMYeCKHH aHamn3, 1936. % A. Cr OpoHKHH, O6 ycnoBuax TepMOJHHaMu- 
YeCKOrO PaBHOBeCHA MHOTOKOMMOHEHTHDIX cucteM, 1948. *B. A. Anocos, C. A. Mo- 
rORMMH, OcHOBHble Hayasa cPUsHKO-xuMUYeCKOrO aHamu3a, 1947. © A.B, Mnom3ees- 
ckuH, Teopus cas, 1937. 
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Jlokaagn Axkagzemun Hayr CCCP 
1954. Tom XCV, M 6 


PHSHTECKAA XHMHA 


C. C. NOJIAK uw B. A. LWTEPH 


K BOTIPOCY O PAXHKAJIbBHO-LENHOMW CXEME OKUCJIEHUA 
- - TPONMHWJIEHA 
(ITpedcraenrexo akademuxom B. H. KoxOpateesoim 10 I] 1954) 


Kak 6bI0 NoKa3saHo paHee Ha IipuMepe OKMCJleHHA Nponusena (1, 2) u 
poliaHa (*), cBeqenue GalaHca MO MpomyKTaM Ha BCeM MpOTAXKeHHU 3TUX 
{MpomeccoB Haka bIBaeT KOJIMYCCTBCHHbI€ OFpaHWyeHHA Ha Mpeslaraemble 
iPamuKaJIbHO-IleMHble CX€MbI H LaeT BOSMOMHOCTL BHIUMCUTh IO HUM KOJIN- 
HecTBa KOHeWHEIX TIpOyKToB. KomuecTBeHHEI xapaKTep Tako CXeMbI 1103- 
(BONAeT OMpeeIuTb Tak%Ke WM TO, KaKHe aTOMbI yrdlepoa MCXOMHOH Mose- 
iKyJIbI yruleBolopola HW B KaKOM COOTHOIIeHHM y4acTBYIOT B OOpa30BaHuH 
‘TeX WIM HHbIX IpOMYKTOB peakwHH. Tak Kak, O2HaKO, OObIMHbIMM aHaJuTH- 
M@CKHMH MeTOZaMH, KOTOPLIMH MbI MOAb30BaJINCbh JIA ONpemeseHuA CocTaBa 
DearupylolleH yrleBOOPOHO-KUCJIOPORHOH CMeCH, HEBO3MOXKHO YyCTaHOBHTb, 
M3 KaKHX “acTeH UCXOMHOH MOJIeKyJIbI yrueBomopoma OOpasoBaHbl aHaJIu3H- 
IDYeMBI€ IIPOAYKTHI, TO HaJIOXKUTb COOTBETCTBYIONIee KOJHYeCTBCHHOe OrpaHu- 
meHHe Ha COCTaBJIAeMYIO CXe€MY MbI He MOMIN. 
| Yxe nocle Omy6JMKOBaHHA HAMM CXe€MbI OKHCJICHHA MpomuJIeHa MoABu- 
imacb paOota A. ®. JlykopHukopa u M. B. Heiimana (*), wocnemopaBiux 
‘BepXHeTeMMepaTypHoe OKHCIeHve 2TOFO yrvieBOROpoOMa pH MOMOMLM payHo- 
lyriiepoma (oKucneHMio ObIm MogBepruyT 2-C'4-mponen). Mcnomp30BaHne Me- 
TOMa MeUeHBIX AaTOMOB MO3BOJMIO HM ycTaHOBUTb, 4TO: 1) 96% dopmaup- 
Meruya oOpasyerca u3 KpaliHux aTOMoB uM JMU 4% U3 cpequero yruepoxr- 
HOrO aTOMa MOJleKy.IbI mpomusteHa; 2) 30% CO u 40% COs o6pasyriotca u3 
icpemHeno aToMa yrulepofa MOVJIeKyJIbI GponuseHa. Takum OOpa30M, NoMHMO 
TeX KOJIMYCCTBCHHBIX OrpaHHueHNl, KOTOPble ObIIH CPOpMyJIMpOBaHb! HaMU B 
pesyIbTaTe W3yYeHHA OKMCeHHA MpPOMMeHa M KOTOPbIM YOBJeTBOPsAA 
MpeWNORKeHHaA palUKaJIbHO-WeNHad CXeMa, TOABHJIMCb ellie Ba HOBbIX, yKa- 


3AHHbIX BBIIIIe. : 

CoramacHo Hallel cxemMe, OOpa3yIOWMHcA U3 MpONMeHa aM AbHbIM palu- 
Kan C3H; mpucoequuser Oo, Ipeppallasch B NepeKHCHLIM PpaluKad C3H;00. 
Spor nocieqHuit pacnamaerca 10 ABYM IyTAM: Ha WepBOM IlyTH OOpa3yroTcsA 
HCHO u paguxan CH,CHO (ks), Ha BropoM CO, H,O um panuKan 
CH—CH>. B cxeme maslee Mpeaucmarasocb, YTO BCe KOJMICCTBO CH,CHO 
HenuKom lpespataetca B CH3CHO (ssauMoelcrBuem ¢ C3H¢), a payuKavJbl 
CH=CH), uacruuno mpespamjaiorca B CoH, (BsaumogelicrBuem ¢ Cs3He), a 
yacTHUHO NOMBepraloTcaA OKMCJeHHIO, Mapas U3 OHO CH=CHp: ape moue- 
Kyst HCHO (ks u ke). OSpasyioulMeca alibAeruabl YacTHYHO MoABepraiorca 
[asibHeHIeMy OKMCJIeHHIO. 

ConocrapsleHHe Hallux pe3yibTaTOB aHaJ3a MPOAYKTOB OKMCIIeHHA C 
sTOI CXeMOH MPpHBOAUT K CJleMyIOUleMy COOTHOIMIeHHIO CKOPOCTeH SIeMeCHTAap~ 
HbIX PeaKILHli, B KOTOPbIX oOpasyerca MopMasbaerua: Ws = We = 0,5 We. 
Orcioma cilemyeT, YTO, COrIacHO CxeMe, us cpeqHeno eens pOnHaly aToMa 
mponusena oOpasyetca 25% HCHO, a ne 4%, Kak 9Toro Tpebyer pabota iM 


OTHOCHTebHO HeOOubIIOe H3MeHeHHe CXEMbI, OMHAKO, IPHBOAMT K YLOBy 
TBOPpeHHIO H 9TOrO HOBoro orpaHuyenus. Ja sToro MocTaTOYHO BBeCTH 
CXxeMy, IIOMHMO HMelolleroca B3avMogelicrBua CH2CHO c Coe (c o6pa: | 
paHvem CH3;CHO), ellie u ero oKuCJIeHHe C MocseyloWwleH H30Mepusalerh 
pacnaloM, KOTOpbl€ MOryT MPOWCXOAUTb NO ByM MyTAM: 


O O 
y y 
1. CH,-2C", = Ch 2020 = ¢ hero a 
[Pg is : < oe 
Oper e H O. 
O 
—> | —> HCHO + CO + OH. 
GENO O— OH 


BaJICHTHOCTbIO aTOMa KUCOpona C — C-cBsa3su. Pacmag Takoro M30Mef}} 
30BaHHOTO pamuKata maer HCHO wu panukal MypaBbuHOM KHCJOTS 
mpeppaljaiouulica jaree B HCOOH. Hs30mepu3auua conpoBoxK nae! 
BhIeseHHvemM ~ 20 kKas/MOJb, a pacnay — BbIMeeHHeM ~ 20 KKavI/MOWIb. | 
BTOPOM CJlyyae U3OMePH3allNA 3aKIOUaAeTCA B aTaKe CBOOOHOM Baer 
HOCTbIO aTOMa KucaOpona C—H-csaasn*. Pacnayq M3s0MepH30BaHHO) 
paqukala upuBpoquT K OOpasoBannio HCHO, COu OH. Ilocaennui nu 
Bpamaetca B H,O, Tak 4TO yCTaHOBJIeCHHOe HAMM paBeHCTBO KOvINUer 
(CO + CO,) u H,O octaetcs HeHapyuieHHbIM. Bropoli nyTb TakxKe 93H 
TeTHYCCKH BO3MOMKECH, Tak Kak HW380MepH3alluA CBA3AaHa C_ BBIMeW! 
HHeM ~ 25 KkKaJ/MOJb a pacnay ~ 5 KKaJI/MOub. 

H3meHeHHad TakHM oOOpa3s0M cxema oKucJeHHA C3H, npHodperai 


CIE AYIOWUMMN BUI: 
UC Hyet O; => Ge HO; 9, CH,CHO + C,H, > CH,CHO + C, 
Ae, Celi te On > CHeOO 10. CH = CH, +O, => HCHO EE HCE 
2. C;H;00 -+>HCHO + CH,CHO 44, HCO + C,He— HCHO +:G,H 
3 404H,00 => H/O4CO44CH =5CH; 12, OH + C,H, —>H,0 +C,Hs | 
‘VGH CH, C,H, > Gah GH 43. CH,CHO + O,-> CH,CO + HO, | 
5. GCHACHO 4-0, CH= 100) CHO 14. CH,CO + C,H, —- CH,CHO+-Cam 
6. CH,(00) CHO» HCHO +CO+ OH 15. 2HCHO + O,-> koneun. npos, 
7. CH, (OO) CHO —> HCOO + HCHO 16, 2CH,CHO + O,-—> koneun. mpon. 


cTeHKa 


8 HCOO-+ -C,Hg-—» HCOOH + CH, 17. C;H;00 —> o6pni. 


B sro cxeme yyeubHbIt Bec peaxunii 10 u 1l (B crapoit cxeme on 
oOosHayaIMch Kak peakuuu 5 u 6) Tenepp yxe HeBemuK. JlelicrBuTeNDH 
OKHCIeHHe paquKanta CH=CH, npuBomuT K O6pa30BpaHui0 osHoro HCH 
M3 Cpe/Hero aTOMa yrulepofa MosleKyJbI C3He, a cormacHo pa6ore (4) Taku 
IyTeM Noudlyaaerca ToMbKO 4% o6ulero KOMuecTBa HCHO, 

_Tpopegem IpOBepKy 9TOH CXeMbI CpaBHeEHHeM Me@XK Ay paccunTaHHbiMu I 
HeH HW aHaJIMTHYCCKH OMpeReJeHHbIMH KOMMYeCCTBAMH KOHeYHbIX MpOLYKTO 
NOJIb3YACb AaHHbIMH, TOJIYYCHHBIMH HAMM Ip M3yYeHHN OKUCAeHHA Mpom 
JieHa (°), 4, B NepBylo ovepeyb, TeM, UTO, Kak ObIIO HaliqeHoO, Ha HavabHDI 
cTaqMAx peakitun “*: a) OTHOWeHMe HCTHHHO OOpasoBaBuinxca (T. e. 6e3 yue’ 


* Tako TH H30MepH3auHH Obl Npennoxen H. H. Cemenospim (By: 

** Kora OOvapyxuBaiorca TombKO cnenst CO u COs m Korma MOXKHO cuHTaTh, 4 
UpakTuyeckH Bce OOpasylolleecA KONMYECTBO aJIbMerHMOB OXBaTHIBAeTCH aHasH30M. TaKc 
HavaIbHOH TOUKOH OKUCIeHMA C3H5 ABHNICA AA BepXHeTeMMepaTypHol peaklMH MOMeHT Bp 
MeHH yepe3 165 cek. llocule BOpoca cMecu B peaKUMOHHI cocyn. 
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_ Aambuelimero oKucienua) HCHO x CH3CHO 6au3Ko Kk 2 u 6) ornomenne 


| KouMYeCTBAa CH, k MCTHHHO O6pa30BaBliemyca HCHO 6nu3Ko K 1/5. 
_ IlpumMem ckopocrp 1-H peakuuu 3a 1, Torma cKopoctb 2- Oymer a, 3-H 


v1l—a, 5-4 «6 u 9-H a(1—§), me a<1l u B<1. Torna ana KonnuectBa 


_ O6pa3ylouluxcA MpomkyKTOR nomyyaem: 
yo 


5 CH3;CHO = a — of = «(1 — 8); (1) 
100 
HCHO = a + o8 =a(1 + 8) 5 *; (2) 
4 1 - 100 
A So eee (3) 
Jia HayabHOli cTaquu peakuuu 
100 
Honose. “ha oo 
CHICHOM: Toi=eyas 2? 


4 
La [u—a)— 20 +8) | 92 


HCHO a (1 + B) 100 


| = 


Tak Kak @ OMpeeAeT COOTHOMMeHHE ABYX MOHOMOJICKYJAPHBIX peak- 
Wu OHOTO uM TOrO %#Ke pafuKasta Cz,H;,OO (peakuuu 2 u 3), TO OHO 
OcCTaeTCA He€H3MCHHBIM Ha NpOTAKeHHU BCeH peakMH. 

Mx cxeMbI noayyaem, 4TO 


oTKyfa «=0,75 u 8 = 0,296. 


eee ks (CHsCHO) (O,) gan em (4) 
ks (CH2CHO) (Oz) + &o(CH2CHO) (C3He) 5 , Ro (Cals) ” 
ks (Os) 


Tloqctapiaa B ypaBHeHue (4) 3HaueHua 8, (C3H,) wu (O,) Aaa MoMenTa 
peakuuu, paBpHoro 165 ceK. AA BepxHeTeMNepaTypHOrO OKHCeHUA, 
HaxOuM oTHOmeHue k,/k;. M3 anaturuyeckux maHHblx (C3H,)/(O,) m0 
xOAy mpomecca u oTHomeHUuA k,/k; onpenerasem B Ana mIOO0rO MOMeHTA 
peakuuu. 

3Haa ao u B uw KOMMYeCTBO u3pacxOOBaHHOrTO C,H, MOXKHO, NOMb3yACb 
BbIpaxeHuamu (1) u (2), onpemeruTb ucTHHHO OOpa3y1oliueca MO xoy 
peakuuu KomuyectBa HCHO u CH;CHO. Bopiuuraa u3 Hux aHnaduTuyecKH 
ONpeAeCHHbIe KOMMUECTBA AJIbAeruOB, HAXOLUM KOJMUECTBA abLeCrHAOB, 
HOABeprimuxcA OKUCeHMIO, T. e€. KOJMUeCTBO OOpa3s0BaBUeroca MIpH 
arom CO+ CO, (mpu oxucaeHuu Kaxyaa MoseKyaa HCHO gaer onny 
MomeKkyay CO uma CO., a CH;CHO—gBe moaexyanr CO uau COs). 
Kpome roro, CO, nomyyaromleecs 0 peakuuu 6, onpememneTca Kak pa3- 
HocTb MexaAy HCHO, nosyyennpim pacnazom paquKaita CH,(O0O)CHO 
(uw papyoro 8), u aHanuTuuecKH oONpeseneHHHIM KOoAMuectBOM HCOOH. 

B ta6a. 1 mpuBeqeHo cpaBHeHHe pacC¥YHTaHHbIxX TaKHM IyTeM KOJIMUeCCTB 
CO c KOMUeCTBOM ero, OMpeMeeHHbIM OKCHepHMeHTaJbHoO. Kak MbI BUJMM, 
COBMaseHve MONyUNOCh BIOHE YLOBJIETBOPHTeJIbHbIM. 

V3 cxeMbI MOXKHO TakxKe OMpesesIMTb KoMuecTBO CO, oOpasyiolleeca U3 
cpemHero aToma C mponumena. OHO paBHO CyMMe KOJIMYeCTB OKHCJeHHOrO 


* Muyowxutedlb 100/92 oTpaxaeT TO OOCTOATEMbCTBO, YTO TO peakNuAM 2 U5 OOpasyeTca 


92% HCHO. 
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Ta6auna 1 


CCpapHeHue KoNuYeCTB CO+CO,, pacCuHTaHHBIX MO CXemMe, C aHa Jui 
THYCCKH HAHTCHHDIMH TO XORyY BepXHeTEMNepaTYPHOLTO OKUC AC? 
Hua CMECH C3Hg+O9. T= 370°; Py, = 220 MM; “«=0,75 (KOMMYeCTBA BellecTE 


B MM. pT. CT.) 


5 
el Anaautnaeckn natigennsie | MeTunHo 06- co+co, | xs 5 
g pasyromneca he 
2 C,H, lH : o8 
* 8 cp re) u3pacx © 5 fe) a 9 ee Of 
& = 3 & cS ro) Biot RE | Mies 
2 9 a , 3 QO) 2} 35 |sES) Ss 
B a Oo a0) 3) = oO o° | aouw 8e 
=o S a ) = S mc | 88 | Ssk| <6 
165 0,296 102 Dai) Dyas 4,03) 0,7 

490 05267 105 2815/e 189419 dah | aes 3 3 NOPZAMOE SNM Oe Oneida 

191,5 |0,264 |0, 28 thes 20,5 HA | 12 8e RBoN Ee 2s ada ote 2A ORS To 

195 0,229 10,262 1 4,451 32,7 412.3 125,06 |4,3 1045511184 | Sowa coord 

IS eSay OO PRES OG zae | abe Si) | S55 IPAS ATA? | 5) 19,6 | 35,8) 31,8) 33 

202 0,1725)0,234 | 2,06 | 40 4253 128 8 AOL VES} 40,4 | 46 44 

207,5 10,1105}0,204 | 3,46 | 45 13 28,5 |10 6 26,9 | 44,2] 56,2) 53,4 

PASS OLOSGROMMOZN EAS ovmleod 13,5 | 28,8 |10,7 | 6,25/30,9 | 49,6| 69,4] 63 


. 


CH3;CHO (s Kaxgom CH3;CHO yraepogx Kap6oHHJIbHOW TpymMbl eCTb cpexz- 
Hu aTOM yrviepowa MovleKyIbr C3H,), 4% oT oKHcIeHHOro HCHO 
(B KaxKOM panukante CH=CHp yraepogxHEIi atom rpynmpt CH ect cpequnii 
aTOM yrulepowa B MOJeKyse C3H¢) uv pasHOCTH MexKLy KOJIMYCCTBOM OKHCJICH- 
Horo pagukawa CH,;CHO wn anasmuTuyeckuH OMpeeJIeHHbIM KOJIM4eCTBOM KHC- 
NOTH! (B paquKase CH.CHO yraepox Kap6oHHIbHO rpynbl ecTb cpeqHHy 
aTOM yrulepoza MOJekybl C3H¢). B mocuenHei rpade ta6m. 1 mpupeqeHo 
3TO paccuHuTaHHoe KosIMYecTBO CO, oKa3aBileeca paBHbim 28—30%, uTo 
61H3KO K 3HaueHHio 30%, mouwrlyseHHoMy aKcnepuMentasbuo M. B, Heiimanom 
u A. ®, JlyKopHuKkopnm (*). 


Iloctynuso 
40 I 1954 
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Hokaago Akagemun Hayx CCCP 
1954. Tom XCV, N 6 


PH3HYIECKAS XHMH fl 


A. H. CHJOPOB 


WH®PAKPACHBIE CIEKTPbI NMOPLOULEHHA FASOOBPA3HbIX 
OPrAHWYECKHX COEAMHEHHH, AJ.COPBUPOBAHHbIX 
HA MUKPONMOPHCTOM CTEKJIE 


(ITpedcmasaeno akademuxom A. H. Tepenuneim 22 II 1954) 


B padorax name adoparopun m0 ucceMoBaHMIO UNpakpacHblX CHeKT- 


‘pop afcopOuponanubix MomeKya (7) B KayecTBe acop6eHTa mMpoKO 


MCHOMb30Ba0Cb paspadotanHoe HM. B. [peOenmuxKosnm u O. C. Moaua- 


-HOBOM MMKpOMOpucToe crek0 (M. n. cTeK0) (1), NpHMenaBmeeca B BUZE 


WJaCTHHOK TOJMHHOIO B HECKOJbKO MuAIHMeTposB. H3-3a norsomjenua 
AJMHHOBOJHOBOM HNPpakpacHOon palualuu CTeCKIOM HAG LenuA OrpaHHyn- 
BaJIMCb TOJJbKO OJIM3KOH UHpakpacHol oOOsacTbio cneKrpa \, 1—2 » 


t 


-(5000—10000 cm), rae HaxOZATCA JMUIb OOEPTOHHI HM COCTaBHbIe YaCTOTHI 


KONeOaHHH NOBePXHOCTHHIX rpynn OH creksa Mu HEKOTOPHIX BaJIeCHTHHIX 
cBA3eH acOpOMpOBaHHbIX MOJeKya. Masiad uyBCTBUTeJIbHOCTh MeTOUKH 


-3aCTaBJAa WpHOeraTb K OOJbUIOMY 3aNO/IHeHHIO acopOupytoulel MoBepx- 


HOCTH, LOXOAMBUIEMY JO KallHJIApHOH KOHAeHcanMH apoB. [locmeqHee 
OOCTOATeJIbCTBO OTUACTH OObACHAeCT MawOe OTNHYMe HadmOMaBMINxXCA 
CNEKTPOB ALCOpOHpOBaHHEIX MOJICKYJI OT HX CHeKTPOB B %XKXUAKOM Muu 
PacTBOpeHHOM cocTosHuAX (?). OHO u3 3amau AabHeMIMNerO UuCcCeELO- 
BaHud ObINO pacIpOcTpaHeHue H3MepeHul B OOTee MaeKyIO MH*paKpacuyto 


-OOacTb, THE PpacHO/JO#XeHbl WUHTCHCHBHBI€ MOJIOCb! OCHOBHbIX YacTOT 


KONeOaHHh MOWeKyJ. 
IIpumenasminveca B HacTOAUeH padoTe MwacTHHKu M. M. cTeKksa (co 


-cpequum uametpom nop 30—40 A) tommunon or 0,1 go 0,7 mM mpo- 


WycKaJuH ussyyenue B OOmacTH 1. <(6,4 p, T. e€. B OOMACTH 4YaCTOT, 6ONb- 
wux 1550 cm ?!*. IlpeaBaputewbHad OUYHCTKA NOBepXHOCTH M. I. cTeKuJIAa 
MpPOusBoLusacb MpOKatHBaHHeM Ha BO3sLyxe Wo 450-—-480° B TeueHue 
3—4 uac. Tlocme BakyyMHOM TpeHupoBKH (B TeyeHnue 3—4 4yac. NOL 
Harpepom no 400—450°), nupousBoyuBmielcA AA yaleHuA alcopoupo- 


-BaHHOM BOI (YTO KOHTPOMMPOBaOCb CHEKTPadbHO), akcopOeHT NpHBO- 


MICA Ha HEKOTOPOe BPeMA B COMPHKOCHOBeHHeE C NapaMuH UccJeayemoro 
BeULeCTBA OpemeseHHOH yupyrocTu, peryawupyemou TemnepaTypon no- 
cleqHero. 3aTeM uA yRaseHHA C acopOeHTa BO3MO2%KHOH KalluApHO- 
KOHI.CHCHPOBaHHOM asbl WIM NOMMMOJCKYJAPHOM MVIeHKU, a TaK%Ke CaO 


-CBASAHHBIX KOFeC3HOHHbIMH CHJaMH MOJCKYJ, UPOW3BOANNaCb OTKaAUKa 


KIOBETLI C OOpasnomM (HaxOAAMMMCA TIpH Temmepatype 20°) c BEImopaxu- 
BaHHeM WapoOB 2%*XWAKMM BO3LyXOM. CoxpaHeHue Ha NOBePXHOCTM aCop- 
6HPOBAHHEIX MOJIEKYJI NPOBepAOCh BO BpeMA JTOTO NpoMecca cneKTpab- 
HIM WyTeM. TepMuyeckas OOpaooTKa OOpasiloB M. Nl. CTeKJa B BAaKYYMEe M BCE 
[asbHemuiMue ONepaluu 10 akCOpOUMH Mapos, a TaKKe ChEMKA CIEKTPOB Mpo- 
WSBOUMICb B CHeMHaIbHOM CTCKIAHHOM KIOBETE C OKOMIKAMM M3 GAyopuTa 
uau LiF, npucoeAMHeHHOH K BakyyMHOH cucTeme. Ja NonyyeHuaA CHeKTpOB 
6bIa UCMOb30BaH HHpakpacubii cneKTpomerp MCII-14a c npusmoi NaCl, 


‘CKOHCTpyHpOBaHHbi nog pyKosoycTsom A.H. Tepenunua (*), B coverannn C 


* Taxwe acTHHKM M. I. cTeKa ObluM mpexoctapenbl Ham O. C. Moauanosoi, 3a 
4TO aBTOp BbIpaKaeT eH rayOOKyIO MpH3SHaTebHOCTH. 


BaKYYMHOH TepMonapolk MU MOTOSMEKTPOONTHYCCKUM YCHJMTEeCM KOH~ 
crpyKuuu B. I]. Kospipesa (°). Cpeaquan MorpeliHOcTb M3MepeHHu Mp 
OlnpeeseHHH YaCTOT M@KCHMYMOB MOTVIOWeHHA COCTABAACT O cm’? B 00- 
nacru 2500—4000 cm? u 3 cm?! 8B o6sactu 1500—1900 cm. | 

B kauectsBe KpuTepu 


Ta6auna 1 B3aHMOMeCUCTBHA C al- 
COPO€HTOM MOXKET Cy- 
Harepapee YacToTbl MaKCHMyMOB B cM? X9KUTb OTHOCHTeCJIbHa 
Coeunenne | ‘xcumymon pac- | xun-|ancop-| Av. %  BevIMUMHa CMEII€HHA 4a- 
norsomenua| 143 TBop? | KocTb 6arT CTOTHI KOWeOaHuHr ajcop- 
OupOBaHHbIX MOWeKy JH 
ae ae cpaBHeHuIo C YacTOTOH 
ee Sey . KONeOaHHA TEX %HKe MO- 
{ Cait. 3025 | 3025 3025 0 JICKYI B ra3000pa3Ho 
CoHsCH, || cH Zz 2905 | 2925 | 2995 0 COCTOAHHM MIM B LOCTAa- 
a. TOUHO HHEPTHOM  pac- 
[earns ug Q TBopuTee. B KayecTB 
GUAGE oan Pe Fe : nocwe Hero OOBIUH 
pean 2882 | 2882 npumensercs CCl4,po3 
f| cH, aan | > pauHblii B HH*pakpacHo 
(CH,)2CO Ce 1746 1731 | 1719 |—1,5(r)  OOmacTH, XOTH MMEIOTC 
c=H,, 3098 | 3108 | 3135 | +1,2(p) COMHeHHA B ero nuepe 
CAH, , 3070 | 3073 | 3008 | +0,9 (p) HocTH(®). La o6ecreue 
eee iene 2833 | ost | 2967 | 41,4 (p) HUA TORKXMECTBEHHOCT 
as catia 2757 2763 9737 | +4,1(p) YCJIOBHM CHEKTPbI HC 
c= 1690 | 1685 | 1679 | —0,7 (p) CIC YeEMbIX COC AHHEHHE 
CH, 3080 "| 2080 abe 5 B Tra3s000pasHOM Hs 
CH.CHO } | SC—H 2867 2900 | +4.2 (?) PpaCTBOPeHHOM — COCTOS 
% 278) | +02 (P) HMM HSMePAIMCh HalHm 
CHCl, Car 3070 | 3070 | 3030 )-1,3(P) em cneKTpomerpe mpi 
O—H 3720 3670 3346 as Tex #Ke WuUpuHAaXx eJIK 
CH;,0H { CH, 2938) *| 2938 2938 2960 |-+0,7 (p) Pp 
\} cue | 860s | 2823 | 2833 | 5953 |+0;7p)) MPH KOTOPEIX OHH H3Me4 
(li eae s078 | 2078 PAIMCh B ALCOpOupoBaH- 
C—-H 3030 | 3030 HOM cocTosHuu. B radu, 
CHIN 4 1580 | 1600 | +43 (xe) 4 
[Iupuaun 4 l Ves ve ap (OK) MA Kawa TOTO HW3 W3y- 
’ 2K , 
5160 508) | 216 (sy) 46 MCHHBIX coeqnuHenny 
NH, me Re ? NPUBeeHbI YaCTOTHI Xaq 
3345 3h00) pakTepHbIX MakKCHMyMO# 


NMOrIOULC HUA onpe e+ 
‘ JIpHMeHsIMCh pacTBOpbI C KOHMWeHTpaltnen 0,2—0,3 % mo obbemy. JIGHHBIX CBA3eCH B WeTbH 


TomumHa cmos pactsopa 10 MM, 4TO cooTBeTcTByeT TOmUMHE 
pacTBopeHuoro BemectBa 0,02—0,03 mM. pex UCCJeCTOBAHHbIx co4 


2 Tlonoca normoueHua rpynmbl CH, MacKupyeTCa CHJIbHbIM mMOrso- . 
ieHHeM rpynn OH nopepxHocTH M. . CTeKa, BO3SMYIICHHDbIX CTOAHMAX: Ta3, PpacTBOp 


P BOOPOAHOM CBASbIO C aCOPpOu“POBaHHbIMH MOeKyJaMM aleToHa. XKUITKOCTb, amcop6ar. 
HaknafbipaeTca Ha Nomocy rpynn OH noBepxuocTu M. Mm. cTeKua ) 
“B o6mactru 1700—1200 cm onsit mo agcoponum nupuguna ona WOCJICTHEM cromone Ta64 
MpOnsBexeH Ha NoOpomKoobpa3sHoM GeHTOHATEe. 
> Tlepekpbipaetca coOcTBeHHOH nmooconw 4510 M. Mm. cTeksa. JIM ILbI ipuBpeyena BeJIM} 


* Tlonocbl He paspeuleHbl HaiH“mM NpKoopom. yWHa Ay / Y OTHOCHTECJIb+ 
HOFO CM€IeHHA WacTOT 
a[COPOMPOBaHHOM COCTOAHMM NO OTHOMWeHHIO K rasy (Fr), pacTBOpy ol 
WIM 2KMKOCTH (OK). SHak —nepeq Bemuunnol Av/y o3snauaer yMeHbie: 
HH€ YaCTOTL! B Pe3sybTaTe afcopOunu, 3HaK + COOTBETCTBEHHO — yBeau) 
yeHHe. 
JLONOJHUTEIbHLIM UYBCTBUTCJIbHLIM KPHTepHeM HaIMUHA B3aMMOseliCcT! 
BUA MOJEKYA C aNCOPOeHTOM C.1y2KaT MSMCHEHHA XAPAaKTePHOTO MaKCHMyMé 
norjomenux 3740 cm, npHHalwexamero OCHOBHOM YacTOTe BaJeHTHbIX 
KomeOanHH B rpynnax OH, umetoujuxca Ha NOBepXHOCTH M.. cTeKuia| 
Kak OplvlO MOKa3aHO B NpeAbIMyUWMX paOoTax Hamel madoparopun (?)) 
NepBbiii OOepTOH STO YaCTOTH nexUT y 7326 cm. Tpu amcop6nur 
MHOTMX M3 HCCAeMOBAHHEIX apoB: H,O, O, u Ne (npu —180°), pana opra: 
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HMNCCKUX COCAMHCHHH, MOPOULeHHE B 9TOM OOePTOHE pesKO CHHxKaNOcp. 
Hamu ycTaHoBJIeno, uTO MOce TpeHUpoBKu OOpasila M. Nl. creKWIa B BakyyMe 
NOX wHarpeBoM morsomjeHve MOBeEPXHOCTHBIX 
rpyun OH o6ycaopauBaer y3ky10 HHTeHCHBHYIO 
monocy y 3/40 cm™ (puc.1, /). Mocae ancopo- 
UHM NapoB w000r0 M3 MCCIeOBAaHHEIX Hamu 
COCAMHEHHM NpPOMCxOANT OCcab6meHHe UCXOHOTI 
y3kou momoch y 3740 cm! uw nosBsenue wu- 
-pOKOH NomOCcbl! Cc MaKCHMyMOM norsjomeHus, 
CM€ULCHHbBIM B CTOPOHY MeHbIUMX YacToT. Beuu- 
4MHa CMCW[CHHA 3aBHCHT OT MpHposb acop- 
 OUpOBaHHEIX MOJeKy.. 

Onbir NO0Ka3a, 4TO Up amcopOmun TaKux 
BeUIeCTB, KaK O€H30.1, TOYO, STHIOCH30N, KO- 
TOpble WerkKO MecopOupyioT c M. . cTeKwa upu 
20° nox OTKauKOH, He yaeTcA ycTaHOBUTb 
CABMra MaKCHMYMOB NOrJOWleHuA, COOTBETCTBY- 
FOUWMX KONeOaHHAM CH-cBa3eli Kak OeH30bHOrO 
'KOJbUa, Tak uM amMdaTuyecKoro 3amecTuTesa. 
Tlonoca rpynn OH nopepxuocru M. Qu. crexkwa, 
TIOUTH HE CMeLLaIoWlasca UpH aqcop6uun 6exs0.1a, 
'B cayuae amcopOuuu Tomyola u 9THI6eH30Na 
cmeljaetca Ha 120 cm. Cmemexue composox- 
WaeTCA paclIMpeHueM HM YBeJMYeHHEM UHTECH- 
CMBHOCTH Nostocbl (puc. 1, 2). 

AjcopOuua kapOoHuacoxepxamux coesu- 
HeHul — aleTOHa, OeH3aIbleruya U alleTambje- 
Tuya, WIA KOTOPHIX MecopOunA He 3aKaHyMBaeTCA Jake Mocse UposO.s- 
XKUTEMbHOM (HECKOMbKO CYTOK) OTKAUKM pM TemlepaType amcop6euTa 20°, 
IIPHBOAUT K CHJIbHOMY paclllMpeHHIo 
nosochl rpynm OH nosepxuoctn, 
CM€IL€HHIO e€€ MaKCHMyMa HU 3HauH- 
TCJIbHOMY YCHJICHHIO CMeIILeCHHOTO 
MaKCHUMYMa M0 CpaBHeHHI0 C HCXOJ- 
HbIM. CmeuleHHe MaKCHMyMa IlO- 
raomeHud cocTaBaaetT 290 cm?! B 
cayuae OeH3ableruma U alleTaJb- 
meruya u 370 cm? B cayuae alle- 
ToHa (puc. 1, 3; puc. 2, 2). Kpome 
3TOrO HaOmOaeTCA CMeMLeHHe Ma- 
KCMMYMOB NOIJIOULeHHA KapOOHHJIb- 
HbIX TpyNN B CTOPOHY MeHbIIMX 
yacTOT HM MaKCHMYyMOB NOTOULeHHA 
cpasen C—-H B cropouny 60apuMx 
yacror (Ta6u1. 1). Hanpapaenue cme- 


/)ponytkaHue 


Pue. 1. M3mMenenua mosocnl 
MOPJOULEHHA MOBEPXHOCTHDIX 
rpynu OH ™M. @. crTekua, 
J — WcxOaHbIK 06e3B02KeHHbIM 
o6pasern (3740 cm +); 2— 00- 
pasey Cc acopOupoBaHHbiM 
STHIOEH3O0M (3620 cm); 
3 — oOpasel, Cc acopOupoBaH- 
HbIM alleTOHOM (3370 cm~+) 


/iponyckanue 


a 30 $9. 
a # 


Puc. 2. U3menenve cimekTpa alleTaibaeruya 
mpuv amcopoynu. J — ucxosHbli oOpasell M. M1. 
cTekla; 2—oOpa3sey Cc acCOopOMpoBaHHbIM 
alleTalbderuqoM; 3— pacTBop aleTatbyeruya 


I€HHA MaKCHMYMOB MNorJdolujeHua 
MO2KHO OObACHUTb TEM, YTO IPH al- 
COpOUMM NPOUCXOAMT B3aMMOenCcT- 


B CCl, 4—Mapbl ayeTambaernna Bue aTOMOB O KapOOHHJIbHEIX rpyum 


C KMCJOTHEIMA rpynnamu OH no- 
BePXHOCTH M. Ml. creksa. Hapany co CABMrOM Mowoc NorsOMeHuA NpM af- 
copo6uuu HaOmofaoTcH u Oomee r1yOOKMe M3MCHEHHA CHEKTPOB MONeKYA, 
BbIPAKalOlWeCAH B H3MCHCHMM OTHOCHTCJbHEIX HHTeCHCMBHOCTeM MOOC 
(cm. puc. 2). 

IIpu agcopOuuu MeTaHosa Mom0Ca NOBEPXHOCTHHIX rpyln OH cwubHO 
paculupseTcA, H ee MakCuMyM cMeulaeTca Wo 3000 cM. CumbHoe pac- 
IWMPCHHE NOMOCH, HOBAAMMOMY, ABAACTCA PE3YJIbTATOM HaNOKCHUA TWOMOCHI 
BO3MYIWeCHHEIX rpymm OH mopepxuoctu u MouocH rpynn OH agcopoupo- 
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BaHHoro Meranoaa. JIBe MOCK, COOTBeTCTByIOWjMe KOWeOaHMAM rpynn. 
CH; MeraHowla, HEMHOFO CMELIeCHbI MO CpaBHeHHIO C MONOCAMU PaCTBOPeHHO- 
ro B CCl, meranoua B cTopony 6d1bmux yacTot (puc. 3, 2 u 4). OrKauKa 
amcopOata upu Temmepatype 0 450° B TeveHHe HECKOJIbKUX 4aCOB, Cy AA 
NO coxpaHeHuio nooc rpynu CHg, He Beet K LecopOuuH MeTaHOa. O2HaKO 
Iipuw 9TOM NOHOCTHIO HCYE3AET IWAMPOKAA NO- 
noca 3500 cm +, cooTBeTcTBylollad BO3MY- 
IWeHHBIM rpynmam OH mopepxuHocrn, a octa- 
jOlaACA Y3KaA MOTOCa HEBO3MYLIeHHHIX OH 
rpyum (3740 cmt) oKa3bIBaeTCH yMeHbINeH- 
HOM MO MHTCHCHBHOCTH 0 CpaBHeHHIO C TOK 
*wKe NOMOcoOH OOpasla M. MN. cTeKa B HUC- 
XOJHOM COCTOAHHHM 20 alcopOuun (puc. 3, 


Niponyckanue 


H,O WHTeHCHBHOCTb TOO0C 


&% 
Ss 


Zu 3). Tlocane mpedsisanua Takoro Npo- | 
KaJIGCHHOrO B BakyyMe OOpasia M. Il. CT€K- | 
wa C aCOpOH“pOBaHHbIM Me€TAHOJIOM B Tapax | 
rpynn CH, | 
MeTaHOJa B CHEKTPe OOPaslla CHJIbHO YMCHb- | 


a 


Jif 


0 


,— 


Puc. 3. U3smenenve cnekTpa Meta- 


musach. TlepeyucaenHble akTbl: yMeHb- 
IWeHHeE WHTCHCHBHOCTH MOJIOCbI 
HOCTHBIX rpynm OH nocae oTKauKH pH 
450° wu coxpaHeHue MpH 9TOM MoOOCc rpynn 


CH; — nOoBHAUMOMY, NOATBepxKAawT mped- 
nomoxenue A. B. Kucenepa oO peakiHu 
CH3;0H c nopepxuoctupimu rpynnamu OH 
CHIMKarelAx C OOpas0BaHHeM 9HPHEIX 
rpynn —O—CHs; Ha nopepxHocTu cHuH- 
Kareasa (*). 

Ancop6uua ras3o00pa3sHoro aMMHaKa Be- 
eT K CMeleHHIO ero ToOmoc Norsomenua (Tan. 1). IIpu stom B cayuae 
OObIUMX MOKPbITHH MWOBEPXHOCTH M. Il. CTeKWa ANCOPOMPOBAHHbIM aMMMUAa- 
KOM OJOCa MOBepxXHOCTHEIX rpynm OH crexsa 3740 cm! nomHOCcTHIO 
ucyesaeT, a BMe€CTO Hee MOABJIAeTCH NOMOCa C MAKCHMYMOM MOrsouleHusx 
3620 cm, CMelleHHad OTHOCHTeIbHO NepBor Ha 120 cm. 

IIpu ancop6unu nupuquna, KOTOpbIi NOR OTKANKOM pH TemmepaType 
oOpasua 20° necop6upyeT c OOubIIMM TPYOM, MaKCHMyM MordomueHuaA 
NOJOCH NOBEpXHOCTHHIX rpyum OH cmemaetca na 80 cm?. T[losocu, 
COOTBETCTBYIOWMME BaJIeHTHBIM KOJeOaHuamM cpa3eH CH ancopOupoBpaHHoro 
Ha M. Il. CTeKWe MMPHYAMHA, HE PaspelIeHbI HalIMM NpHOOpoM BCeACTBuE 
HaJIOMKeHWA BOSHAKIIMX pM axcopOuMu TApuAMHa MHTECHCHBHBIX TNOMOC 
HOrIOMeHHA C MaKCHMyMamu 2930 u 2850 cm}, uHTepnpeTalua KOTOPHIX 
TpeOyeT MONOMHUTEbHOTO UCCTEMOBAHUA. 

Hacrosmjaa paOora BbmouHeHa NOL HeENOCpeACTBEHHLIM PYKOBOACTBOM 
aka. A. H. Tepennua. Asrop cuuTaeT CBOHM MIPHATHBIM JOJTOM BbIpa- 
3MTb OnarogapHocTtb B. A. Huxuruny u A. B. Kapsxuny 3a nOMOLIb 
B paoore. 


HOJa pH aycopounu. 1 — ucxon- 
HbIH OOpasell M. I. cTeKa; 2— 06- 
pasey c acopOupoBaHHbIM MeTaHO- 
JOM; 3—TOT %*e O6pasem mMocue 
TPpeHHpOBKH B BakyymMe mpuH 450° 
B Teyenwe 3 yac.; £— xuAKHH 


MeTaHOJ 


Tlocrynuso 
15 If 1954 
HWMTHPOBAHHAS JIUTEPATYPA 
10. C. Moauyvanopa, VY. B. Ppeéeumiuxos, 2KOX, 12, 588 (1942) 


2H. IT. Apocaaspckunk, A. H. Tepenun, JAH, 66, 885 (1949); H. T. Apocaas- 
ckul, KX, 24, 68 (1950); H.T. Apocaapcexudh, A. B. Kapakun, JAH, 85, 
1103 (1952). * H.T. ApocaapcKkuk, KX, 22, 265 (1948), 4°. 1. Heytuun, 
OnTHKO-MexaH. IpoMbllivienHoctb, Ne 1, 3 (1947), ° B. 1. Kosnpes, YPH, 44, 
173 (1951). §© B.M. 3e3tauuckuk, KX, 24, 1442(1950), 7 O. M. Dxurut, 
A.B. Kucezes, H.H.Murkoc-Asryas, K. 07. Wep6akos, MAH, 70, 441 
(1950). 


MNOBepx- | 


Aoraage Anxagemun Hayr CCCP 
1954. Tom XCV, N 6 


PH3HYECKAA XHMHA 
B. H. YPH3KO u M. B, TlOJIAKOB 


0) BJIMAHUN MOBEPXHOCTH CTEHOK HA OKHCJIEHHE METAHA 
B ®OPMAJIBAErH]L 


([Tpedcrasaexo akademuxom B. H. Kondpareesoim 17 II 1954) 


Ms paga pador (1%) u3BecTHOo, YTO CTeEHKH PpeaKUMOHHBIX COCYOB BeCb- 
Ma CHJIbHO BJIMAIOT Ha KHHeTHKY H Me€XaHH3M IL€MHbIX peaKI[Mi, B TOM 4HCJIe 
Peak HEMOJHOrO OKMCJICHHA YrleBOLOPOLOB B OTCYTCTBHe KaTaJM3aTODOB. 
B wacrosijee BpeMA He MOMIexKUT COMHEHHIO, YTO TaKOTO pola peakuHU Mpo- 
TeKalOT lO TeTePOreHHO-POMOreHHOMY MeXaHH3MY: 3apoxKeHHe H OOPLIB Le- 
Ne OCYULeCTBJIAIOTCA Ha MOBePXHOCTH CTCHOK peaKIMOHHbIX cocygoB (4°), 

B cBa3H C TakOl TOUKON 3peHusA mper- ea 
CTAaBJIAJIO HHTepec H3y4YeHHe BIIMAHHA CTe- Roe 
HOK peaKUMOHHOPO cocyyja Ha KHHeTHKy 2&<IF 
OKHCJICHHA MeTaHa B (POpMaJIblermHy Me- 
TOOM pa3eJIbHOrO KaJIOPHMeTPUPOBa- 
HHA (7), MO3BOJIAIOWUM BBbIABJIATb pA 
feTaselH, CBA3aHHbIX C MTpoTekKaHveM 
CJIOKHIX ILeMHbIX peakUul MO rerTepo- 
TeHHO-roMOreHHOMy MexaHu3my. Mccue- 
MOBaHUe MpeCTaBAIO TaK2Ke WHTepec B 
CBA3H ¢ TpoOseMol MpeBpallleHHA MeTa- 
Ha B (OpMaJIbsAeMmMyz, B KOTOPOH Mmo_6op 
‘MaTepHasia peakTopoB, HacalKu uM kaTa- 
JIM3aTOPOB ABJIACTCA CJIOXKHOM, He pa3- 
pelleHHOH fo CHX MOp 3afauel. 

Hwxe OymeT mpuBemqeHa waCcTb OMDIT- 
HbIX J[AHHbIX, MOJTYYCHHbIX 'B CTATHUCCKUX Ce ee 
Bor ir miioh 200%wt co eee Puc. 4. ConoctaBlenne KpuHBow pa3o- 

y »  Yrpesa B ra3s0BoM oO6beme (//I) c kpu- 
comepxiaBlilen 15% meraHa u 85% BO3- gol usmeneHua gaBneHusA (7), KpuBon 
Ayxa, a TakxKe, B pase OMbITOB, 1.37%  wakonnenua yraekucnoro rasa (/) 4 
Bcr0p a30Ta TIO OTHOWIeCHHIO K MeTaHy. Saar ees ea Us ni re 

B mpvBoquMbix 3yecb rpadbukax co- ~ “G. 15% Gia OS sroomee 
[epkanve Kucopoqa aHO B OObeEMHBIX 
MIpOweHTax KO BCeli CMecH MeTaH + BOB- 

AyX, a MPOLyKTb! peakywH —B MpOleHTax K HayaJIbHOMy COfepxKaHHIO B 
emMecH MeTaHa. YCJIOBMA MOCTaHOBKH OMBbITOB YKa3aHbl B NOMMMCAX K PH- 
CyHKaM. 

V3 puc. 1 BuaqHO, 4TO pa3orpeB B WeHTpe Cocya CBA3aH C POMOreHHbIM 
o6pasopanuem (opMaubEgerusa. IB cBasu ¢ AaHHbIMu puc. | mpwoOpemm uH- 
Tepec ONbITEI Cc To xe 15% MeTaHO-BOSLYIIHOH CMecbIO € LOOaBKoH 1,37% 
OKMCJIOB a30Ta, CHH2KalolluxX TeMMepaTypy peaKIMH uM MOBbIMAIOWMxX BLIBOL 
opMasbyeruya. . 

Viz puc. 2 suo, 470 TobKO pu 525° KpuBas pasorpeBa uMeeT OObIGHDIH 
xapakrep (cm. puc. 1); ocTasIbHbIe KPuBble pasorpeBa UMeIOT ABa MaKCH- 
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MYMa, IpH¥YeM BPpeMA MOCTH2KEHHA BTOPOTO MaKCHMYyMa TO Mepe iMOHWKCHHA 
TeMHepaTypbl 3aKOHOMepHO yBeJIMYMBaeTCH, B OTMYHE OT MepBoro MaKCH- 
MYMa, BO3HHKalolllero IIpH BCeX H3yYeHHbIX TeMMepaTypaxX NONTH B OHO HB 
TO Ke BpeM’A. 

Anasoru4Hble pesyJbTaTb! ObIIM MoslyYeHbI APyrHMM aBTOpaMu pu KaTa- 
muse HBr u NO: B peak oKuceHHa Mponana (°,°) mM OHOBpeMeHHO 
HaMU Ipu KaTaJu3e OKMCaMu 
a30Ta B peaKIMH OKHCJIeCHHA 
meraua (1°) *, 

Pe3yibTaTbI Ooee we- 
TaJIbHONO usyyeHua (mpH 510° 
Hw apmeHuu 300 mM) npHun- 
Hbl BOSHHKHOBeCHHA BTOpOro 
MaKCHMyMa IIpHBeeHbI Ha 
puc. 3. PaccmoTpenue 9Toro 
pucyHKa IIPpHBOLUT K 3aKJIIO- 
YeHHIO, YTO TepBLIM MaKCHMyM 
pasorpeBa JeHCTBUTeJIbHO CBA- 

pees , oR” De”: «Ch un, «= SAH C «|- OOpasOBaHiem ope 

MaJIbqeruga (cM. puc. 1); To 

oa B35" (1), StS (i), 20" CHIN), 600", (IV), 220) eee eT ae 
u o ’ » ov 3 5 f 

(V") Hi 180° tv. io MM ae Ex; bier cme- ee ee 


cu: 15% CH, + 85% .Bo3nyxa +1,37% NO (no JIAETCH CHELCTBHEM cropaHua) 
meTaHy) OKHCH yrulepoqa uv BoLopona, 
oOOpa3sYIOUIUXCA 'B pesyuIbTaTe 

:pa3zowKeHHnA CPoOpMaJIpserMya Ha CTeHKAX KBapleBoro cocysa. 
Ha puc. 4 npHpemeHb! aHHble, MOJIyYeHHble B TOM %Ke KBaplleBOM cocyse, 
CTCHKH KOTOPOPO ObIJIM MOKPbITbI TeTpa6opatom KaJiua. M3 puc. 4 BuAHO, UTC 


f 2 Te EU MEH,. / 2 


J MUH. 

‘Puc. 3. ComoctaBienne KpHBor Puc. 4, ComoctaBlenne KpuBoh pasorpeBa 
pasorpesBa B ra30B0OM OObeme (V) B WeHTpe cocyya (J), cTeHKH KOTOpOrO 

C KpHBOH pacxOMOBaHuA KuCIOpOra ObIIM NMOKpbITh! TaTpabopaToM kKasnsA, C 
(/), kpuBoH Hakonsenua CO. (//), KPHBOH pacxONoBaHuA Kucopoya (JJ), u3- 
CO, (II), H, UV), hopMamyeruya MeHeHua JaBueHua (/J]), HakonnenuaA OKH- | 
(VII) 4 KpwBoH M3MeHeHMA jaBue- cu yrsepona (IV), Bonopoga (V) u yrae- | 
Hud (VI). Po =300MM prt. cr. t= Kucuoro rasa (V/); ycuoBua OMbITa yKa3a- | 
= 510°. Coctasp cmecu: 15% CH, + HbI B NOWMWHCH K pHc. 3 | 
+ 85% Bosnyxa +1,37% NO (no 

MeTaly) 


'B TAKHX YCJIOBHAX, HECMOTPA Ha MpMCyTCTBHe OKHCJIOB a3s0Ta, KPHBaA pa30o-+ 
rpeBa UMeeT TOJIbKO M@KCHMyM, OOYCJIOBJIMBaeMbIN O6pa3s0BaHHem (opMavIb+ 

* CooOulenua 06 9THX pesyibTaTax Opti coenaHpt M, B. Tlonakoppm u H. M. 9ma- 
HydIeM Ha Bcecoiwo3HOM cOBelaHHH MO KaTamH3y B AHBape 1953 r. 
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lerua; OTCYTCTBHE BTOPOrO MaKCHMYMa, OYeBHAHO, CBA3AHO c CaObIM pa3- 
lOxKeHHeM PopMasbAerusa Ha MOBepXHOCTU TeTpadopaTa AO OKHCH yrulepona 
i BONOpoqa (cM. Kpusbie /V, V). Stor BwrwBo_ nomTBepxKAaeTca KpHBO JT, 
i3 KOTOPOH BUHO, YTO B TaKHX YCJIOBHAX KUCOPOLa 3aTPayMBaeTCA OUCH 
faJlO H3-3a4 OTCYTCTBUA TOMOreHHOTO POpeHHA, OOYCAOBMMBAIOWeEMO BTOpPO 
[aKCUMYM. 

ComocraBuleHue JaHHBIX, IIpuBeeHHbIX Ha puc. 3 u 4, NPMBOAUT K 3a- 
JHOUCHHIO, YTO MOBEPXHOCTb CTeHOK CHJIbHO BJHAeT Ha OOPa3ylollulica B 
OMOreHHOH ase PopMabAerug, CTeMeHb reTepoOreHHOMo pa3/02%KeHHA KOTO- 
oro 40 CO u He, noBuAHMOMY, OMpesedAeT HamMune UH OTCYTCTBHe BTO- 
\OrO MaKCHMYyMa pasorpeBa. 


Muctutyt dbusnyeckoH xumuu ; octynuso 
um. JJ. B. [lucapxxescKoro 16 Il 1954 
Akazemun HaykK YCCP » 
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Aoxaagp Axkagemun Hayrx CCCP 
1954. Tom XCV, M 6 


PHSHTECKAA XHMHHA 


H. M. YHPKOB u M. WH. BAHHHK 


KHHETHKA H MEXAHH3M PEAKUHMM B MPACYTCTBUM TOHKHX 
NJIEHOK HEJIETYYHX KHCJIOT 


NOJIMMEPH3AUWHA H3OBYTHJIEHA HA ®OC®OPHOM KHCJIOTE 


(ITpedcraezexo akademuxom H. H. Cemenosoim 13 II 1954) 


CyulecTBoBaHHe TeTeporeHHoro KMCIOTHOrO KaTatu3a 8 O6MacTH nomH- 
MOJIeKYJIAPHOH amcopOluu, BiepBble OOHapy2KeHHoe B Halle sma6opaTo- 
pun ('), mpuBeso Hac K eCTeCTBeHHOMY BbIBOLY O TOM, ¥TO HeweTyUNe KuUc- 
JIOTbI, HAHeCeHHbIe B BH TOHKUX IWICHOK Ha TBePJble Tela, MOJOKHbI BeCTH 
ceOA KaK HeIIpepbIBHO eliCTBYIOWIMe reTepOreHHble KaTaJM3aTOPbl MIA BeCbMa 
iwHpoOKoro Kpyra XHMHMYeCKHX MpOleccoB, MpOTeKaiOllHX MO KHCAOTHO-OCHOB- 
HOMy MeXaHH3My. 

Oriuuve paHee OO6HapyxXeHHOrO THMa TeTeporeHHOrO KaTasM3a oT NocTy- 
JIMpyeMoro, OYeBHHO, 3aK/lOUaeTCA B TOM, YTO B TepBOM culy¥yae peakMA 
BO3MO2KHA IIOCTOJIbKYy, MOCKOJIbKy PeareHTbl B COCTOAHUM CaMUu CO3aTb AWA 
ceOA «peakWUMOHHOe MpOcTpaHcTBoO» B Bue alcopOupoBaHHOll MouJIMMOueKy- 
JAPHOU TWJICHKH; B pacCMaTPpHBaeMOM Ke Cyyae TakHe MVIeCHKH CO3LaloTCA 
HCKYCCTBCHHBIM OOpa30M H, CJIEMOBATCJIbHO, KPYyP BO3MO%KHBIX TMporeccos 
3HAYHTEIbHO pPaclIMpAeTCA 3a C4eT TaKHX, B KOTOPbIX PpeareHTbI XOTA MH cHO- 
COOHbI B3aHMOMeCHCTBOBaTb MO KMCJIOTHO-OCHOBHOMY MCXaHW3MY, OHAKO He 
B COCTOAHHH aCOpOupoBaTbeA BI Bue MOTMC OE. 

IIporekaHve mpolecca Kak reTeporeHHoro B JaHHOM CJlyyae BO3MOxKHO 
Mp OCyUlecTBJIeHHH, 10 KpawHeH Mepe, TpeX COBH: WHCXOMHbIle MpOLyKTHI 
OJUKHbI aCOpOupoBaTbCA MVJICHKON, PpearupOBaTb MO KHCJIOTHO-OCHOBHOMY 
MeXaHH3My, a KOHeYHb!Ie TPOAYKTbl LOJKHbI HMeTb JOCTATOUHO OOJIbINyIO yil- 
DyrOcTb Mapa Hal JaHHOH KHCJOTON. 

B meppyio ovepewb HaMM Obla MCCJIeOBaHa KMHeTHKa MOJIMMepH3allMn 
4300YTHIeHa B TIpHcyTCTBHH coc(OpHO-KHCJOTHHIX MIeHoK. Heo6xogzuMo 
STMETHTb, YTO HECMOTPA Ha TO, YTO peaKUMA MoMMMepHsalnn U306yTHIeHa B 
ApHCyTCTBHU KucOT oTKpEITa A. M. Bytaeposnim (?) 6ouee 75 mer Hasay 
ZB HACTOAULee BPeMA Halla WMpPCKoe MpHMeHeHHe B CHHTe3e BbICOKOOKTAa- 
{OBbIX TOMB, KHHETHKA Mpolecca MO cuX MOp IipakTHYeCKH He H3yueHa. 
Ipo 3aMeyaHue TeM GOoJlee MOXKET ObITb OTHECeHO K peakIMAM NMOMMMepH3sa- 
IMM Apyrux oepHHos. 

OxHa V3 MPHHUAMabHbIX MPHYHH TaKOTO TOJIOXKeHHA 3aKJIOUAeTCA B 
DYMHOCTH BLIACHCHHA HCTHHHOM KUHHETHKH H3-3a udPy3vouHblx Mpoweccos, 
OIPOBOKLalOllHX PacTBOPeHHe MCXOAHBIX MPOAYKTOB B 2UAKOCTHOM KaTa- 
IH3aTOpe HM BbIeeHHe KOHCUHBIX MPOMYKTOB H3 HePO, TAK Kak 9TH MPOWeccyl 
YOLIUHO MPCBOAATCA B UPHCYTCTBUM OOMbIOPO KOMMUCCTBA PKUKUX KHCJOT. 
Merol H3yYCHHA KMHETUKH KaTaJMTH4eCKOrO Mpollecca B MpPMCyNCTBUN jOCTa- 
OUHO TOHIKUX IIeCHOK MO3BOJIAeT U86e%KATb STH TPYAHOCTH, ; 

TlneHounpiit rereporeHublit KMCJIOTHbIT KaTamMaaTop COCTOHT H3 *KUAKOM 
basbl — IvieHKH HeJleTyyeH KUCIOTSI —M HOCHTeJIA C POBHOM MOBePXHOCTbIO, 
(a KOTOPOM HaHeceHa 2%UKaa enka. Hocuredb AoWKeH ObITh HHEPTHBIM 
‘(O OTHOUICHHIO K IKUCJIOTe, T. eC. OH JOKCH He PacTBOPATbCA B KUCTOTe HM He 
earHpoBaTb c Helo. B KayecTBe HOCHTCJI MPMMeHAJINCb: B TlepBon cepuu 
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onitos 1800 Tpy6ouek H3 I1J1aBJIeHHOro KBaplla o6ulel moBepxaoctpio 0,53 
B peakTope O6bemom 0,35 3; BO BropoH cepHu ompiros — 200 TpyOouek E 
MOJIMOeHOBOTO CTeKJIa oouteli nlopepxHocTbio 0,9 M? B peakTope og 
emom 0,683 uw. HaneceHue MleHOK OCYIeCTBJIAJIOCb IIPOMbIBaHHeM TDP 
6ouek B pa36aBJIeHHOH KHCIOTe C MocJleAyIOllHM oy te ee 

BapbupyaA KOHWeuTpaluio KMCJIOTHI, BOI 

MOXKHO ObLIO HaHeCTH Ha MOBepXHOCT 
6 pasIMYHOe KOJIMYECTBO ee H, CieLOBE 


AM PM. CI. 


= TeJIbHO, HMETb pa3JIMYHble TOJIMMMMHbI TWIe 

HOK. CpeHAA TOJIMMHa TWIeHKH onpenK 

iH Jiaslacb Kak OTHOWWeHHe OObeMa HaHece! 
g HO KHCOTbI K TeOMeTPpH4YeCKONH MOBep?2 

ao HOCTH HOCHT@JIA. 


4 Jia co3qaHHa uw NOdWepKanua 
3 IWI€HKe KaTasH3aTOpa HeEOOXOAUMOH KO! 
=a WeHTpaluu KUCJIOTHI Tepe, KaxKbIM OI 
TOM B peakTope (Hal KaTajH3aTOpoM 
ycTaHaBJIMBaslacb paBHOBecHad ylip} 
Puc. 1. KuneTuyeckue KpuBble MOJH- TOC TR sBO NAN ODO MAN KUIKOH Ki 
Mepu3auun iCyHg mpu T= 90°. Kata- JIOTbI TOM 2Ke KOHICHTpaunv WM Mp TC 
au3gaTop PocopHad KucCIOTa Ha KBap- Ke TeMiMepatype. 
ne. Py,o = 8,4MM pt. cr. (72% P25). Kuueruka lpomecca u3y4alacb 10 Mi 
I—Picgy, = 90,5 MM; 2—101,5 MM; \eHeHHIO WaBJIeHHA B XOe IpeBpallleny 
3—143 mm; 4— 205MM; 5—329MM; KoneuHble IPOAYKTHI WOCIe peakiuu B 
ae een MOPAXKMBaIMCb H MOMMIM ObITb Tpoar 
wH3upoBaHbl. [IpopeqeHHble OMbITHI MO4 
HOCTbIO NOATBEPAWIH HCXOMHOe MpemMOMOxKeHHe O BO3SMOXKHOCTH MpoTeKs 
HAA TOJMMMepHsalwu M300yTHeHa B NPHCyTCTBHH TOHKHX ociopHoOKUCIe 
HbIX IWI€HOK, Kak reTeporeHHoro mpouecca. Ha puc. | mpuBogxatTca KHHeT: 
yecKHe KPHBbIe MOJIMMepH3allun. 

Kak BHHO u3 pHec. 2, Pe M300paxeHa 3aBucuMocTb = 1/Pic,4, OT 
mpemcTaB/leHHble Ha pwc. | KuneTHYeCKHe KPHBbIe YAOBMeETBOPHTebHO ON 
CbIBaIOTCA YPpaBHeHHeM BTOPO- ) 
ro mopayka. B cmyaae Ma- T.a6amita & 
Jibix Japsmenui iCyHg (50— 

180 ae Bren) apa 7 —= 80° Ban CnN Dae ROLE ee 

. (9) 

u T= 90° OumosekyApHbIM HaORHYUTY ME Tow epeaia coe a 
YpaBHeHHeM XOPOMIO ONMCHIBa- Karaanusarop mochopuaa KucnoTa Ha MOmU6MeEHOR: 
{OTCH KHHeETHYCCKHe KPHBbIe ctekne Py; 9 =3 MM pT. cT. (72% P.O,)) 


ao 70% mpeppallenua, mpHuem 
KOHCTaHTa CKOpOocTH B Mpeye- 


ey ay eae ae 


; 6 Konua. K-104 Tommun 
Jax TOUWHOCTH WM38MepeHHu He- H,PO, G s 1 K 400 TJICHKH 
3aBHYCHMa OT HavaJIbHOLVO JaB- aL MM-MHH. e LN 


sAenua. (pu 66sbuinx mperpa- 
ileHHAX 3AMeCTeH IVIa@BHbIi 


pOcT KOHCTaHTHI, UTO, B OCHOB- oes : hoe 1340 
HOM, CBA3aHO C OSpazoBaHHel Hee aa Wie ae 


TpuMepa. IIpu noxspmuennu 
WaBJieHua (C4Hg wv nonwxKenuH 
TeMMepaTypbI HaOMOaIOTCA YETKHE OTKJIOHCHUA OT OUMOJIeKYJIAPHOCTH. 

IIpu Majiom xapnenuu u306yTHena Pic,4#,== 100 MM pr. cr., Korma TO! 
HO coOlOqaeTcA OUMOJeKYIAPHOCTh Mmpowecca, Obi usydeHbl 7 aBHCHMC 
CTH CKOPOCTH MOJIMMepH3allMH OT KOMYeCTBA HAHECCeHHOM KMCJIOTHI, OT KO! 
WeHTPaluH KUCOTHI H TemMMeparypbi. 

Kak u CieqoBalo OxUaTb, CKOPOCTh peakuuu (TOUHee, KOHCTaHTa CK 
pocTH) MpH JaHHOM aBleHuH u306yTHIeHa UM LanHO KOHWeHTpanu KM 
NOTbI — KaTaIM3aTopa MPOMOPUMOHaAbHa KOJMUCCTBY KUCJIOTbI, HAaHeceHHC 
Ha OY WU TY Ke MoBepxHocT (cm. Ta6. 1). OTo osHayaerT, uTO B WaHHO 
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Iyuae Mpolece MporeKkaeT BO BCeH TOJIMe KaTAIH3upyiollel MeHKu u ero 
KOPOCTb He JIMMMTUpyeTcH Mu py3HOHHLIMH MoMexamu (moO KpaiiHeit mepe 


o Tom! 3900 A). 


IIponopHoHnasbHOCTh CKOPOCTH peaKIIHH KOJIMUeCTBY HaHeCceHHOi KMCJIO- 
bI TOBOPUT O TOM, 4TO B KaTaJIM3e MPHHHMaeT yuacTHe BCH HaHeCceHHaa KUC- 


OTa, HM ONpPeeIeHHble B TAKHX YCJIOBMAX 
OHCTAHTLt CKOPOCTH XapakTepH3yloT a6co- 
JOTHY!IO (MaKCHMaJIbHYIO) KaTaJlHTAuecKy10 
KTHBHOCTb KHCJIOTHI JAaHHOM KOHIeHTpalun 
JIA usydaemoro mporecca. 

Bplio yCTaHOBJIeHO, ITO KaTaTHTMYeCKaA 
KTHBHOCTb TreTepOMeHHOTO MJIGEHOUHONO Ka- 
allM3aTopa 4pesBblUAaliHO Pe3KO 3aBHCHT OT 
IIpyroctH BOAAHOTO Mapa Hal HUM, T. e. 
T KOHICHTPpalHu KHCJIOTHI B Menke. B csy- 
ae (OCPOpHOKUCJIOTHOPO KaTamM3aTOpa mpu 
"= 70° (cm. puc. 3 4 Ta6n. 2) yBemuueHne 
AaBHOBeCHOH yIIpyrocTH BOAAHOPO Mapa Haq 
McOTOIO OT PH, =1 MM fO PHo= 
=35 MM IIPHBOIHT K YMeHDbIIICHHIO’ KOH- 
TaHTbI CKopocTH B 125 pa3. BnosHe ecte- 
TBCHHO, YTO CTOJIb pe3Kad 3aBMCHMOCTb 
OHCTAHTbI CKOPOCTH OT KOHIL@HTPalluu KUC- 
OTbI B IWJeCHKe ABIA€TCA, B KOHCYHOM cye- 
e, OTpaxkKeHHeM eHCTBHA PYHKIMN KUCJOT- 
ocTuH Ho KaTaJIM3upylollel Cpeylbl, KaK 9TO 
MeeT MeCTO IIPH KaTaJIu3e KMCIOTAMH B 
<HAKOH ase. 


Puc. 2. 3aBHCHMOCTb 


P | MM pT. CT. 


> Large a] 
OT BpemMeHH 7 


[MuH.] (yCOBUA ONbITOB u O6038Ha- 
YeHHA KPHBbIX CM. puc. 4) 


B smutTepatype HMeIoTCA JaHHble NO BeJIMYHHaM (pyHKIHH KMCJIOTHOCTH 
OMHBIX pacTBOpOB MocpopHou KucOTH Wo 87% KoHUeHTpauun H3PO, mp 


B— 20° (3). 


0 Q 2U) JO 40 


Les MM OT. CT 

H50 

Puc. 3. SaBuCHMOCTb CKOPOCTH MOJIH- 

Mepusanun iC,H, oT yipyroctu BoAsA- 

HOrO Mapa Hag docdpopHow KucTOTON 
= 70) : = MM pt. CT. 

mpu T= 70°. P;co.4, = 100MM p 

HocutTedb — MOANOAEHOBOE CTeEKIO 


Puc. 4. Sabucumoctb Ig K, oT 
(yHkKmHM KuCHOTHOCTH pH T= 
= 70°. Katanusatop docopran 
KUCAOTA Ha MOWHOCHOBOM CTCK- 
je. P; = 100mm pt. cT. 
iG,H, 


Omuako Hac He MOP yMOBMeTBOPHTb AHala3s0H OXBAUeHHBIX KonuenTpamual, 
Mpl u3sMepuau Ho pacrgopos H3PO, wHAuKaTOpHbIM MeTOOM (*) up 
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T = 20° u T = 70°. O_HoBpeMeHHO OblIM H3MePeHbI yIpyrocTH MapoB BOA 


pH pasiM4HbIX TeMIlepaTypax Ha BOAHBIMH 
IWMX Hac KOHWeHTpalun. ‘ 
exopocru K; HenocpescTBeHHO ¢ yHkIMeH 


TAG amu 26 


3aBNUCUMOCTb KOHCTAHTH CKOPOCTH 
NOAMMePH3aANKNHN OT YUPYrocTH BORA- 
Horo Napa Hag PocmopHok KucAOTOH 
HoTree OYHKWUHH KUCHOTHOCTH. (Tf = 70°. 
Hocutejb u3 MOAMOAeEHOBOrO CTEeKJA) 


31ro aslo BOSMOXKHOCTh COMOCTaBHTh KOHCTAHTE 
KucsioTHocTH Ho (Ta6s. 2). 


pacrpopamu H3PO, uuTepecy 


| 
| 
a 


Ha puc. 4 mpexcraBuieH 
39Ta 3aBHCHMOCTb 8B BHI 
lg K,=/(Ho). Kak sugu 
9Ta 3aBHCHMOCTb JWHHelHAa. Oi 
HakO B JjaHHOM cCJlyuae ds 
TaHreHca yrula HakJIOHAa TOJy- 


ueHo 3HayeHve 2 (Ig K 
-++ 2H, = 06), B TO BpeMsA Kail 
Pp P K,-108 y paHee JWI MHOPHX HOHHO-Ka 
ae thee a npn T= 70° TAJHTHYeCKHX MpOlLeccoB (3) 
B MM PT. CT. B MM PT. CT. MM-MHH 
MmoJIyYeHO 3HaveHve TaHreHca 
; paBuHoe |. 
98,5 95 0,193 7 B 3aKksouweHHe OTMeTHM 
97,5 25 0,452 —2,915 TO WU3MeHeHHe KOHCTAHTE: 
104 15 1,215 —3,15 CKOPOCTH c TeMMepaTypoH # 
107 10 ae eres uHTepBate 70—90° ee 
100" 3 14°35 —3'69 - ObITb OMHCaHO ypaBHeHuem Ap} 
100 1 264 —3,83 peHuyca, mpHyeM BHAUMas 
9Heprusa =aKTHBalWH =paBHg 
* TlocpeqcTBOM KOHCTaHTH! K, BblyuCHeTCA —0400 Kaul/Moutb. | 
CKOpOCTb W, BbIpaxalomlaa yOnib iCyH, B IlpuuunnasbHpi uTOS 


MM PT. CT./MHH. B peaKTOpe CO CBOOOZHbIM OO0be- 
MOM U=1 Ji pH coOepeaHHH B_ KaTalusaTOpe 
4r kucnoTp (cyntaa Ha 100% H3PO,). IIpuBenenupie 
sHayeHud Hy OTMMYAIOTSA OT MCTHHHDIX 3HayeHuit 
Ho Ha BeawunHy Py MHAUKaTOpa OpTO-HUTpOaHH- 


auHaupu T= 70°. 


NavHou paOorbl, MO HallleM 
MHEHHIO, 3aKsIOUaeTCA B .TOM 
4TO SKCIePHMeHTaJIbHO MOKA 
3aHa BO3MO2KHOCTb nore 
HHA TeTePOreHHbIX peakUHH 4 
IIpHCyTCTBHU HCKYCCTBeCHH4| 
HaHOCHMBIX Ha MOBePXHOCTb TOHKHX MWJICHOK %KHJLKOCTHOrO KaTaJIMgaTopa. 
Merox u3y4¥eHuA XHMHYeECKHX MpPOWMeCcOBR B MPHCYTCTBUM XKUAKUX WIeHO 
MOSBOJIACT OMPeMeATb WCTHHHYIO KHHeTHKY TOMOreHHOrO KaTaJlH3a B scan 
cpa3e BO BCeX TeX CJIyYaAX, KOra pearupylollve BelllecTBa MWWIOXO pacTBOpH 
Mbl B 2XHIKOU cpese (He O6pasyloT rOMOTeHHbIX CMecei C %KHIKOCTHBIM Ka) 
TaJIM38aTOPOM), MO3BOuIAeT HaHTH M@KCHMaJIbHYIO (MJIM aOCOJIOTHYIO) aKTHR| 
HOCTb XKHAKOFO KaTau3aTopa MU yKa3blBaeT MyTH HanGovlee panera a 
ero HCHOJIb3OBaHHA. 


Vinctuty? xumMuyeckon dusnku 


Voctynuio | 
Axkanemun HayK CCCP 


3 XI 1953. a 
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rup, J..Am. Chem. Soc., 54, 2724 (1932). ° L. P. Hammett, Physical Organi 
esi: N. Y.—London, 1940; A. MW. Warenwmreuu, Teopna kucnor u ocnosa 
Hun, 1949. ; 


20, 1336 (1946) 
3E. Helbronneg 
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Jokaagn Akagemun Hayrx CCCP 
1954. Tom XCV, Ne 6 


TrEOXHMHA 


JI. B. TAYCOH 


®OPMAX HAXODKILEHHA HEKOTOPbIX PEAKUX 9JIEMEHTOB 
B H3BEPXKEHHbIX FTOPHbIX NOPOJLAX 


(ITpedcrasrzexo axademuxom A. IT. Bunozpadoseim 16 I] 1954) 


Hs3y4eHuio reoOXHMHH PeAKUX HM PYHbIX 3eCMCHTOB B HSBep2xKeHUBIX Top- 
[bIX OpoOdaxX B MocseqHee BPeMA yAeAeTCA OOJIbIIOe BHUMaHue. OnHako 
{0 MOCJIeqHero BPCMEHH BOMPOCbI PCOXHMHH PEKHX IJIEMeCHTOB B H3Bepx*KeH- 
ibIX TOPHBIX NopOfax pellalHCb UCKJIOUHTeEJIbHO C NO3HILMH H30MOpdu3zMa, 
Ipu 9sTOM, NoxKaslyi, e€qHHCTBCHHbIM Me€TOJOM JOCTaTOUHO eTabHOrO Hc- 
lehOBaHHA TeEOXHMHH PeWKUX ZJIEMeCHTOB B TOpOax ABMAIOCb U3y4eHHe UX 
JACIIPCTEJICHHA MO MOHOMHHepaJIbHbIM (pakUMAM NOPOAbI U BbIABJIeHHe CHe- 
IUMuyeckuX MHHEepaJIOB-KOHILCHTPaTOB. 

B HacTosllee BPCMA YMECTHO NOCTABHTb BOMPOC O TOM, YTO pellleHve STO 
IPOOJIeMbI TOJIbKO C NOSHUMM U3s0MOpdu3mMa HemocTaTOUHO. OcobeHHO 3TO 
<acaeTCA TpylNbl pyAHbIX a/IemMeHToB (Cu, Pb, Mo, W, Sn, Hg u gp.), ana 
SOTOPbIX OFPAHHYCHHOCTbh HX H3O0MOPQHbIX BO3MOXHOCTeH B NOpoOLOCOpasyro- 
WHX MMHepasax OMpesesAeTCA, BUHMO, TeM, UYTO OHH, B OTJM4YNe OT TMeTpo- 
‘CHHbIX QJIEMCHTOB, HE MOFyT OOPa30BbIBaTb B CHJIMKaTax ‘COeAMHEHHH C HOH- 
ibIM THNOM cBxa3H. Hanpumep, B. M. Tompammuyr (7) yxKe QOBOJIbHO WaBHO 
SbICKA3bIBa.I MpeWMOTOKeHHe, YTO CBUHELL B H3BEPXXeCHHbIX POPHHIX Topowax 
IPHCYTCTBYeT TIaBHbIM O6pa30M B Buse raJleHuTa, NOATBepALalolleecA MHO- 
MMM HaOuioweHuaMu. 9. B. Cannena u C. C. Douguy (°) mpuxogar K BBI- 
30uly, UTO Melb B BYJIKaHMYeCKHX Toposax Muunranckoro MefHoro palona 
{aXOJMTCA TIaBHbIM OOpa3om B (opMe cyabPpuszos. X. Heiman (*) B pesyuJb- 
rare KPMCTaIOXMMHYeCKOTO aHaJH3a CHJIMKaTHbIX COCAMHEHHH WMHKa yka- 
sbIBACT Ha OFPaHHYeHHOCTh H30MOPQHbIX BOSMOXKHOCTelH 9TOFO 3/IeEMeHTa B 
KENC3OMArHHeBbIX CHJIMKaTaXx. 

Jlaa o10Ba akT ero HaXO*KeHUA BMOpOMax B Bue KaccuTeputa (SnOs) 
copolo usBecTeH. JlocraTouHO XOPOUIO H3BeCTHbI MpaHHTb! C aKIeCCOPHbIM 
LOJIMOCHUTOM. 

TakuM o6pa30M, HaGmofaoumecn PakTbI, a TakK7xKe aHAAH3 U3OMOPDHBbIX 
;O3MOXHOCTeH PeAKUX HM PYMHbIX JICMeHTOB B NOpomooOpasyloulMx MuHepa- 
[aX H3BCPXKCHHbIX TOPHbIX MOpOM MOKasbiBal0T, YTO Ait PAA IICMCHTOB, 
COOeCHHO PYHbIX, CHIMKaTHad (POPMa HX HaXOAWeHHA B MWOpoaxX B Bue 
30OMOpHO MpHMecu B MopomoOOpasylOulMX MMHepasaX He MOXKET CYHTATb- 
‘A @JLMHCTBCHHOM. 

PaccmaTpuBad BONpoc O ApyruxX PopMax HaXOKMeHuA PeCMKAX I/IEMeH- 
OB B USBePxKeHHbIX POPHbIX Moposax, HeOOXOAMMO MIperxkfe Bcero OOpaTUTb- 
i K TeM IIPeACTaBJIeHHAM O PacCeAHHH 2JICMCHTOR, ‘KOTOpble ObluIn copMy- 
impopanpt B. HW. BepnagcKum ene B 1910 r. PasBuBaa 9TH MpemcTaBJeHHA, 
3. WU. Bepuamckult yKa3biBa: «3a YUXTbIBAeMbIMH HaMM MOJIeKyJaMH MIU 
[POCTPaHCTBeCHHbIMM pellieTKaMH aTOMOB (Tt. €. KpwcTaswiamMu) — BHe HX — 
AXOMATCA elle MUpvasbl CBOOOAHHIX, ABUKYWIHXCA ATOMOB, KOTOPbIe B Ha- 
THX aHasivgaX OKA3bIBaIOTCA HMUYTOXKHBIMH MpOOAMH BeCOBbIX MpOleH- 
{247 


ToB» ('). B KauecTBe mpHMepa S/IeMeHTOB PacceAHHA OH NPHBOAM HOA, Opo 
PaMOaKTHBHble SJICEMeHTHI HW PAR Apyrux. | 

Ceituac y2Ke MOX%KHO TOBOPHTb O TOM, UTO B H3BePp2KeHHbIX POPHbIX NOP 
aX aTOMbI OAHOrG H Toro Ke XHMMYeCKOTO JJleMeHTa HAXOMATCA B IBY! 
OTIMUHbIX [pyr OT Apyra cOCTOAHUAX HIM POpMaxX Haxox*eHHA. OHA yactT 
aTOMOB 3JIeEMeHTa, 4¥aCTO HanOO/bIlad, CBA3aHa B pellleTKaX Nopoooopas3y 
IMX MHHepaJIOB JIMOO B BUAe OCHOBHOFO KOMMOHEHTA, JIHMOO B BUAe H3OMOp@ 
HOU MpuMecH. ITa yacTb ATOMOB 9JICMeHTa MpOYHO CBA3aHa B KPHCTaJVIMY 
CKHX MOCTpOMKaX CHIMKAaTOB, MaJIOMOMBUXKHA HU OOpeTaeT CMOCOOHOCTD K MEL 
rpallHu TOJIbKO MoCJle pa3spylWieHuA HIM MOUHOTO MeTaMOpH3Ma CHJIMKaTHO} 
pellleTKH HW MOXKeT ObITh Ha3BaHa CHJIMKATHOM POPMOM HaxOxRKWeHUA dJIeEMeH 
ta. J[pyraa 2Xe 4acTb ATOMOB JaHHOrO SJIEMeHTa He BXOJHT B pellleNKH MOPO 
ooOpasylollux MUHepaJioB HH B Kau¥eCTBe TwlaBHOrO KOMITOHeHTa, HH Kak 
v30MopHad WpuMecb. Bra wacTb aTOMOB OOpasyeT CoeRMHeEHHA Mpocteiti 
lero CcOCTaBa (OKHCJIbI, CYIbUALI UM Ap.) HW MO MOMOReHHIO B Opole peske 
oTumuaerca OT CHIHMKaTHOH dopmpl. BuecusimKaTHan (opMa HaxoxKeHHs) 
3JICMCHTOB YaCTO xapaKkTepH3yeTcA OOJbINeH MONBY2XKHOCTbIO HW BbICOKOM Mu | 
rpaluvoHHoH cnoco6HoctTb10o. Muvepasioruuecku aTa (OpMa HaxoOx*KMeHuA OX: 
BATHIBACT PAL OOPasoBaHu, HAYMHAA OT CMelM@uyecKUX AKILeCCOPHBIX MHI 
HepasioB (KaCCHTepHT, MArHeTHT, PYTH, NMpUT, TaleHuT u T. W.), OOpasy 
CyYOMMKpOCKoMMYecKHe BEIMeeCHHA STHX WIM aHaJIOTHYHbIX HM MMHepaJio 
mpocrelero cocTaBa HW WOXOLA MO COCTOAHUA MOJIeKYAPHOPO HM aTOMHOP 
paccesHua, 0 koTOopoM rospopuu B. HW. BepHagcxun. 

Orauune sTUX ABYX (OPM HaxoKeHHA ATOMOB XHMHYECKHX 3JIEMCHTOB 
U3Bep2KeHHBIX POPHBIX MopoaxX MOXeT ObITb IPOMEMOHCTPHPOBaHO Ha MpH 
Mepe JaxKe TakONO paclpocTpaHeHHOrO SJIeEMeHTa, KaK 2KeJe30. 

XOPOUIO H3BECTHO, UTO YaCTb ATOMOB STOTO JCMeHTA BXONUT B Ka¥eCTBE 
OMHOrO H3 TlaBHbIX KOMIOHEHTOB B pellleTKy TopomooOpa3yiollux MuHepa 
JIOB — CHJIMKaTOB (OHOTHT, poroBanx oOManHKa u wap.). B stom cmyyae xKeses 
IIPOYHO CBA3aHO, HM ero OCBOOOKMEHHE BO3MOXHO TOMbKO TocJle paspylleHu 
pelleTKH COOTBETCTBYIOINUX CHIMKATOB. ITO OTBEYaeT TOMY MIOHATHIO, KOTOPOe 
BKMaNbIBaeTCA B IpeCTaBIeHHe O CHMKATHOH CbopMe HaxOXK CHUA IIEMeHTA 

C apyrok cTOpOHb!, BO MHOFHX H3BepKeHHHIX Moposax wXesle30 BCTpewaeT-+ 
CA, C OMHOH CTOPOHHI, B Bue MarHeTHTa (Fe;O,) u muputa (FeSe), a 
pyro — B Bue TOHKO paciblieHHoro remaTuta (Fe.O3) B nowmeBbIx WMaTax.| 
B rocuieqHeM Cily4ae, Kak OblIO MoKa3aHo C. M. Kyp6atospm u JI. JI. Co-, 
JIONOBHUKOBON (3), *Kee30 MOXKeT ObITh JerKO H3BeUeHO (BHIILeTOUeHO) 3% 
NOJeBLIX IWMAaTOB CaObIM PpacCTBOPOM COJIAHOL KHCOTHI 6e3 HapylleHua Ie- 
JIOCTHOCTH KpHCTalIMYeCcKOH pellleTKH STHX MUHEPasIOB. CoBepllleHHO sACHO,, 
"TO ATOMbI *Kelesa, HAXOMAIMIMeCA B MOpOse BHe pellleTOK CHJIMKATOB B TaKOM! 
OTHOCHTeJIbHO CBOOOAHOM COCTOAHHH, AOCTATOUHO NMOABUMXKHDI, u WIA UX yla-. 
JI@HHA 3 MOpOWbl He Tpe6yeTcA pa3spylleHHaA pellleTOK CUIMKAaTOB. ITO OTBe- 
yaeT TOMY IIOHATHIO, KOTOPOe BKJajIbIBaeTCA B TpecTaBseHve O BHeCHJIN- 
KaTHOM PopMe HaxO*KMeHHA BIeCMeHTA. | 

To Ke MOXKeT ObITh NPOMeMOHCTPHPOBaHO U JIA Apyrux, Somee peakux. 
3JIEMCHTOB. 

Yactb o10Ba, 6e3yCJIOBHO, HAXOJUTCA B TpaHHTONMax B BUe CuMKATHOM 
(POpMbI — H30OMOpHOK MpuMecu B %KeMe30-MarHHeBbIX CHJIMIKaTax (6MOTHT). 
IIpu sTom vem OombiWe B rpaHuToume MarHun (OuoTHTAa), Tem Gombe OOBa 
CBA3aHO B pellleNKaX CHJIMKaTOB HM TeM MeHbillee ero KOJIMYeCTBO OCTaeTCA B 
BUC BHeECHIMKaTHOM, TIaBHbIM OOpa30M OKMCHOK, dopmpl. Munepasornue- 
CKHM BbIPayKCHHeM BHeCHJIMKATHOK (OPMbI ABJIACTCA H BUAUMBIM KaccCuTepHT, 
XOTH OH, BePOSTHO, COCTABJIA€T TOJbKO UaCTb STOHM COpMbI HaxoxKeHuA 
onoBa. IlocmeqHee KOCBeHHO MosTBepwKAaeTcA Manunpimu MW. Orremana (5), 
SHauHTesIbHad JOA BHeECHIMKaTHOrO OJIOBa OyeT, BUAUMO, npemcTaBsena 
cyYOMUKPOCKOMMYeCCKUMH BHIeIeHHAMM KaccuTepuTa. K BHecuMKaTHOM cdopMe 
HaXOXKMCHUA NOJKHbI ObITb OTHECEHbI H BHILeMCHHA CYJbPULOB CBUHIA, MeLw 
WM JPyruX PYAHbIX IIeMeHTOB, BCTPevaOMMXCA MHOra B NOpomax u, BepoaT- 
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Be Ee oeed OCHOBHOH Een Moka HeBUuMbIe. Takum o6pa30mM, aHamug 
ABICHHH H3OMOpdu3Ma (°) M pa HSBeCTHEIX yxe (akTOB MaloTr BO3MOX- 
HOCTS IIP€ANOMaraTb, YTO B M3BePMKCHHIX POPHbIX NOpomax U Mpexse Bcero 
B TpaHHTOWMax HCKOTOPble peKHe HM OCOGeHHO PYAHbIe Z/eMEHTHI, HaxosATCA 
B BUe ABYX OCHOBHbIX (OPM: CHAMKaTHOM u BHeCHMKATHOM. 

CocTaB Bbidelenui mocnenHell saBucur mpexkle Bcero oT oco6eHHOocTer 
CTPOCHHA ATOMOB 9SJleMeHTOB. BuecuMKaTHad dbopMa HaxoxeHHA auIeMeH- 
TOB, OOMaMaolMuxX OOMbINHM CPOACTBOM K KU¥COPOLy, BomKHA OBITS mpey- 
cTaBJleHa B OCHOBHOM IPOCTeHIIMMH KHCJIOPORHEIMM COemMHeHHAMN (B WacT- 
HOCTH, oKucIbI Fe, Sn u yp.). Jia smemenron, o6mamatommx G6oubUIAMM 
CpOcTBOM K Cepe, 9Ta PopMa OANA GObITb MpescraBsena cyHpu_amMu 
(Pb, Zn um tT. a.). Haxonen, BHecummkatuaa dopma Haxoxmennsa paqa 9ue- 
MCHTOB, XapaKTepHsyIOWIMxca Cla6OoH XMMHUeCKOMH aKTHBHOCTDIO, OKHA 
ObITh MpelcTaBJeHa CaMOPOHDIMU BbIeeHNAMU (somoTo, Mauna). Han- 
Golee CyUlecTBeHHOH OCOGeHHOCTDIO BHeCHTMKATHO! (opMBI 'HaxomxKTeHUsT 
QIEMEHTOB ABIACTCH €e MONBWAKHOCTb HU BOSMOXHOCTL U3BeveHHA M yase- 
HUA ee 13 MOPOMb CleuwupUyeCKUMU PacTBOpHTeAMU (TIpupomHbIMU HM HecKyc- 
CTBCHHBIMH) Oe3 paspylleHHA pellleTOK NMOpoxooOpasyioluiux MHHepamoB. 

Uspeyenne 43 MOpOmbl BHECHAMKaTHO :bopMbI Toro MIM MHOrO |yemMeH- 
Ta CHewuPHYeCKMMU PacTBOPHTeIAMH aeT B PyKU TeEOXHMUMKOB HOBDIL MeTOR 
uccnenqopaHua. IIpopexenve NoOOHDIX OMBITOB MOKa3sas0, 4TO B pAMe Cuy- 
aeB BO3MOXKHO BHeCHJIMKaTHYIO MOpMy 93JIEMeHTa U3BJI€KaTb H3 MOpPOAbI 
OUTH Hallelo, He pa3spyllad pelleroK nNopomoo6pa3yiollux MuHepaon. 
B uacTHocru, MpeqBapuTesbHble JaHHbIe MO BbIMelayMBaHWIO CBHHIa Mo- 
a3aJIH, UTO 9ITOT 3JIEMEHT B HEKOTOPHIX TpaHHTouAax Ha 7O—80% wHaxogut- 
a B BUe BHeECHJIMKaTHOH (BUAHMO, CyJb:ugqHou) dopmpl. OnHaKo ppicKa- 

aHHble TpeTOJIOKeHHA MOKA MOIKpelVIeHbl TOJIbKO MpeqBapHTe/bHbIMH 
OMbITAaMH WU TpeOyloT eTaJbHOU SKCMePHMeHTaJIbHOH TIDOBePKU. 

C wpyrok cTOpoHbl, ipemcTaBseHve O BHeCHJIMKaTHOH PopMe HaxomWeHua 
JIEMCHTOB TpeOyeT OoJlee BHHMATCJIbHOTO H3YYeHHA ABJIEHHM H30MOpdu3Ma. 
IIpemctapsiaeTca, YTO B KPYr NOHATHHM U3ZOMOpdu3Ma WOWKHO ObITh BBELeEHO 
pemcTaBseHHe O6 H30OMOPPHOM eMKOCTH MMHepasloB, HOO yxKe cam (CakT 
CYHIeCTBOBaHHA BHeECHIMKATHOH (OpMbI CBHJeTeJIbCTByeT O TOM, YTO H30- 
MopdHad eMKOCTb MHHepaJIOB — KOHICHTpaTOB WaHHOro dJIeMeHTa ABJIAeTCA 
orpaHHueHHoH. IlocmemHee MOXKeT ObITD C YCHeXOM NPOLeMOHCTPHpOBaHO Ha 
tmpumepe osopa. Hecmorps Ha TO, 4YTO OJIOBO B TpaHuTax OObIYHO COepxUT- 
cH B OUCHb MaJIbIX KOMYecTBax (10% — 10*%), TOMbKO YaCTb ero BXOAUT 
u3z0MopHo B peleTKy Guorura. Ilocae mocTwKenua Mpefeta usomopdHoro: 
HACbINeHUA OJIOBO B OHOTHT OOJIbIe BXOJUTb He MOXKeT, HU U3O0bITOK ero: 
Oe a oncg B Bue BbINeeCHUM BHECHIMKaTHOH CPOpMbI (B YaCTHOCTH, Kac- 
icHTepuTa). ; 
| EcrecrsevHo BOSHHKaeT BONpoc — MouveMy Ke BCC OJOBO He MOTO BOKTH 
B pellleTky OnoTuTa? Ilpencrapsaerca, uTO UB WaHHOM cylyyae OMOTHT, OONAa- 
Waa ompeleseHHoh U8oMOpHwOH eMKOCTbIO B OTHOMeHHH OOBa, MOCe Mo- 
CTHXKeCHUA pelea UZ0MOPHOrO HacbIlleHMA He MOY TPHHATb B CBOIO Pe- 
IWeTKy JOMOMHUTeIbHOe KOJIMYCCTBO ATOMOB 9TOFO 9JIeMeHTA. 

Visyyenue usomMopuoit CMKOCTH MUHMepasOB — KOHI[CHTPpaTOpOB PeAKUX 
9N@MeCHTOB B 3aBMCHMOCTM OT pa3HbIX YCJIOBHM CpeMbl, XMMUYeCKOrO COCTaBa 
wu xola qubcdepenuuauun MarmMaTuYecKoro OVara WacT BOSMOXHOCTH NOMOUTH 
OJIMOKe K BbIABJICHHIO 3AKOHOB pacipeesieHuA PeAKMX BJIEMeCHTOB IPH Mpo- 
meccax KpHCTaIu3alMu MarMaTHuecKoro ouara. 

B wesoM wuMerollMiica MaTepHaJl MOSBOMFeT ClelaTb CJeAYIOUNe BbIBOHI. 

1. Arompl 6OAbUIMHCTBa XHMMUCCKUX 9JIEMeCHTOB B H3BEPAKEeHHbIX POPHbIX 
fopofax Haxoqatca B AByX PopMaX HaxO*KMeHHA: CHNMKATHOH WM BHeCHJIM- 
KaTHol. K aroMamM jlaHHoro 3JeMeHTa, UMCIONIMM CUMKaTHyIO (OpMy Haxo- 
YKILCHUA, OTHOCHTCA Ta UX YacTb, KOTOPad BXOMMT B COCTaB PellleTKH CHVIM- 
KaTOB KaK OCHOBHOLi KOMMOHeHT HIM M8OMOpdHad UpuMecn. OcrasbHas YacTb 
AaTOMOB JaHHOrO 3JIeMeHTa, He BOIlMeMllad B pellleTKH CHIMKAaTOB UM OOpaso- 
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BaBllad MaKPOCKOMMYCCKHe, MHKPOCKOMMYeCKHe H CYOMHMKPOCKONMYeCKHE BBI-» 
AeeHHA MpOCTretWux CcoequHeHHi (raBHbIM o6Pa30M OKHCJIbI WH CyJIb*PUAb!), 
JOJDKHa ObITb OTHECeHA K BHeECHJIMKaTHOH POpMe HaxoOx*KeHuA. 

2. Ilonatue o AByX POpMax HaxOx*MeHHA ATOMOB XHMHYECKHX IJIEMeCHTOB. 
B H3Bep2KeHHbIX POPHbIX NOpoOsaX MO*KeT MOMOYb PeLIEHHIO BOMPOCOB O POH: 
Ppy4Horo BelilecTBa BMealoOlWlHX MOpOL B PHAPOTEPMaJIbHOM TIpomecce, Mo- 
TCHIHaIbHOH PYMHOCTH MHTPy3Hli u T. A. 

3. CymlecTBOBaHve JBYX (OPM HaxO*KJeHHA ATOMOB XHMHUYeCKHX 9JIC- 
MeHTOB TpeOyer Goulee TyOOKOrO H3YYeHHA ABJICHHH ASOMOpPu3sMa B MHHe- 
paulaX H3Bep2KeHHbIX POPHbIX HOPOA € TOUKH 3peHHA HX H3OMOPPHOH eMKO- 
CTH, KOTOPaH MOXKET MOMOUb BbIABJICHHIO TCOXHMMYCCKHX OCOOeHHOCTeH Ipo- 
IleCCOB KpHCTaJWJIM38aluH NOpod. 


ViuctutyT reOXHMHH M aHaJHTHYeCKOH XHMHH foctymua0 
um. B. VW. Bepnayckoro 16 Il 1954 
Akayemuu Hayk CCCP 


HMTMPOBAHHAA JIMTEPATYPA 


1B. MW. BepwHayckun, Oruer o gestembHoctH Akayemuu Hayk 3a 1926 r., 1927 
CTD wea Omi ee Vieen Gro ledis cain gd) tas Naittine yada (119317) smn Comedie Ky patos, 
JJ. JI. ComnOROBHHKOBA, Tp. Toc. uccnex. kepamuy. uucr., B. II (1928). 4H. Neu 
mann, Min, Mag., 28, 205 (1949). ® I. Otteman, Zs. f. angew. Mineralog., 3} 
H..2, 142 (1940). ®© 9. B. Cangeaa, C. C. Toaguy, Co6opH. Peakue aemMeHTHI 
H3BEPKCHHbIX TOPHbIX MOpOdaX u MuHepasax, WI, 1952, crp. 188—227. 7 A. A. Cay 
KoB, Tp. MVTH AH mera 3 Me ((IGAGy, 8 JN B. Taycou, Coopx. Bompocl reveal 
rpadun uv Munepasorun, 1, W3qg. AH CCCP, 1953, crp. 53—65. 
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Aoxasagqn Ananemun Hayr CCCP 
1954. Tom XCV, N 6 


BHOXHMHA 


M. A. TYBEPHHEB, H. ©. KOBbIPEB u M, WW. YIWAKOBA 


OB H3MEHEHHH COXEP)KAHHSA HYKJIEMHOBbIX KUCJIOT 
B CJIKGHHBIX DKEJIE3AX TIPH BE3YCJIOBHOM H YCJIOBHOM 
PA3S]LPADKEHHAX 


(ITpedcrasaexno akademuxom A. J. Cnepancxum 14 XI 1958) 


WH HapaAny c pacxoOBaHHemM BelllecTB HaOJIOMalOTCA BOCCTAHOBHTeJIbHbIC 
mpoueccbl B TKaHH. Iloka3aTeJieM 9THX BOCCTAHOBHTEJIbHbIX IPOMecCcoB AB- 
VIACTCA HalKOMJIeHHe B CCKPeETHPYIONIUX KMeTKaX *Kee3bl HYKJICHHOBbIX KHC- 
oo, CBASAHHOe, BEPOATHO, C CHHTE30M OeTKOBOH YacTH ceKpeTa. 
 B wactosllee BPeMA HMEIOTCA METORBI, NOSBOJIAIOUIHe AHAM3HPOBAaTb M0- 
BeeHHe HYKJICHHOBbIX KHCJIOT B TOHYAMWIMX CTpykTypax Ksienku. Kpome 
TOTO, IpHMeHaa docdop B KauyecTBe H30TONa JIA HYKJICHHOBbIX KHCJIOT, 
MOXHO HaOJIOLaTb Mpoleccbl OOMeHa MOCMeEMHUX B_TaKHX YCJIOBHAX 2KCre- 
PUMeHTAa, KOTOPble WaloT HawOOJIee ON3KOe MpemcTaBsIeHve O XOMe Cu3NO- 
JIOTHYCCKHX MpPOUeccoB B WeJIOM OPraHu3Me; MOXKHO MpoceluTb AHHAaMUKY 
TUX TIpoteccos, OMxKe MOMOWTH K BbIACHeHMIO CYULHOCTH MeXaHH3Ma Tpo- 
WeCCOB OOMeHa HYKJICHHOBDIX KHCTOT. O6 aKTHBHOCTH 3THX MpOWeccoB MOK- 
HO CYIHTb Ha OCHOBaHHM HW3yYeHHA CKOPOCTH KpyrooOopoTa yka3aHHbIx 
BelllecTB (35). 

Baarofapa 2THM UCCeOBAHHAM Obl CeaH BbIBOL, YTO B MOJIeKyJIaXx 
HYKJICHHOBBIX KHCJIOT OOMeCH Ipylin, B YaCTHOCTH CcOseprAalux docdop, He 
3aTparuBaeT OOMeHa TypHHoB. Tak xe ObLIO YCTAHOBJICHO, UTO HYKJIEHHOBBIE 
KHMCJIOTHI KOHUeHTPupyloTca B TeX OpraHaxX HM TKAHAX, B KOTOPbIX HAYT TWpo- 
Weccbl ObicTporo cuHTe3a OesKa. B Takux OpraHaxX HM TKaHAX COsepxKUTCA 
Qco6eHHO MHOrO pHOOHyKJeHHOBOH KUCIOTH. B aKkTHBHO CeKpeTHpyIOULUXx 
*Kele3aX MMULeBapuTesbHOTO TpakTa, HallpHMep, NOs KeTyMouHan Wesesa, 
CIM3HCTbIe CTCHKH 2KeULyAKa, HX KMeTOUHAA WATONMAasMa 3amoJlHeHa rpaHy- 
Jamu, colepxKallumMu pHOoHYyKMeHHOByIO KuCoTy. KeTaTu, rpanyaM H MH- 
TOXOHAPHAM, KOTOPble CHAOX*KeHbI MOMHEIM HAOOPOM AbIXaTeJIbHbIX PepMeH- 
TOB, IpumaeTcA Oolblioce 3HayeHHe KaK aKTHBHbIM (bakTopam 6eJIKOBOrO. 
CHHTe3a B KJeTKe. 

Tak Kak 6bllo noKa3aHo (°), 4TO rpaHyJIbl NPHHAMAIOT yYacTHe B CHH- 
Te3e GeJIKa, TO eCTCCTBEHHO BOSHHKaeT BOMPOC: KaKOBO 2%Ke yyacTHe HYKJeH- 
HOBbIX KHCJIOT B 9TOM Mpowecce? Dror BoNpoc paspelliuca Obl NpocTo, ecH 
Obl Obi MpAMbIe OMIT, MOKASbIBAIONIMe HEOOXOAMMOOCTh SHEprHH MA Ta- 
Koi SHOTeEpMHYeCKOH peakIlMH, Kak OOpasoBaHue MelTuAHOH cBasu. MMerwrT- 
ca manupe (7, °), mosBomsIollHe CelaTb 3aKsIOUeHMe, YTO B HEKOTOPbIX 
clyuaax Takve COeCKHHeEHHA Kak ayéHOSHHTpudocwopHaa KuCIOTa, Coep- 
maulad Makpo-spruyeckve ocPopHble CBASH, IPHHMMaeT yuacTue B peak- 
nun tbocPOpHHpOBaHHA, COMPAXKeHHOH ¢ peakunen o6pa30BaHHA NMenTHaHOU 
CBA3H. 

Hao momaratb, YTO pellieHHe STOO BONpOCa MOXKHO MPOBOAUTb Ha We- 
JIOM OpraHUu3Me, B3AB 3a OCHOBY BHELIHIOWO CeKpeClHl0 HW BHYTPeHHI0l0 padorty 

Aon 


: Hamu (', *) ycraHoBleHo, YTO B MULeBapHTebHbIX wAee3ax pu cekpe- 


\ 


CJIOHHBIX 2Keule3, TeM Ooslee YTO 3TA CeKPellMA H BHYTpeHHAA paooTa Hepas. 
PBIBHO CBASAHbI Mey Cool, BsaMMOOOyCJIOBeHbI Apyr ApyroM. / 

Onnako clekyeT YYHTHIBATb, UTO HHTCHCHBHOCTb CeKpeTOpHoro Mpolecca: 
KoTOpasd CO3aeT KOJHYCCTBEHHYIO M KaveCTBeHHYIO H3MCHYMBOCTh XHMHUYCy 
CKOrO CocTaBa CeKpeTa, 3ABHMCUT OT BJIMAHHH CO CTOPOHDI I[CHTPaJIbHOH HepB} 
Holt cucrempl. VW. Il. Ilapnop (°), wecmteqya «3aBHCHMOCTb OT HeEPBOB IMpo) 
lecca BOCCTAHOBJICHHA MATepHaJIOB B CJIOHHbIX 2Kese3ax», YCTAHOBH BOC: 
CTaHOBleHHe KOJIMYeCTBa MOTepAHHOrO a3z0Ta B MOMYeIOCTHOH Kese3e 
co6akH Mpa Cekpeltun, BbISBAaHHOH pa3sqpaxkeHHeM MeHTPOCTpeMHTEeJbHOrC 
HepBa. 

Mp B CBOHX OMbITaX Ha CO6akax NMOMbITAMMCb BbIACHHTb H3MeCHeCHHEe KO: 
JIMMeCTBA HYKJICHHOBbIX KHCJIOT CJIOHHBIX 2KeJle3 IIpH Oe3yCOBHOM HM YCJIOB> 
HOM pa3ipaxenusnx. Y co6ak Mog Mopdulno-2PupHbIM HapKO3OM. MPOH3BO> 

Wumacb ~oOnepalva yasieHu 

TaOauna 1 OKOJOYUIHOM HW MOAGeJIOCTHOH 

Kees Ha OHO CTOpOHe Te- 

Msmenenue cokepmeanua HYKNCHHO- ya DKcTupMmMpOBaHHble KeTe-! 


BbIX KHCAOT B CAHIOHHHX KeTE3aAX CO- | 
6akH pW NHMeBOM YCAOBHOM u 6eg3- 2bl HEMCIWICHHO SAMO aa 


YCHOBHOM pegueKkcax JMCb B 2HTKOM BOSyxe 
CJLY 2K MJIN OObeKTOM JIA KOH 
OxooymiHple 2xemesEt | TMomuemtrocruble xKevle3bi TPOJIbBHOTO aHaJIv3a Ha “@ 


A—KOHTposb DERE 43 Wheteg il (peta Pe S [ep2xKaHue HYKJICHHOBbIX KUHC 
BOUT eke hae |e nese (Hoke oun | wegeg) tote fees (8 ae aa 
omepauun, Korma coOaka mpak-+ 

THYUCCKH 3/OPOBa, TpOM3BE 

A 9,87 42,2 IMJICA OMIT, TPH KOTOPOM ¥ 

5 10,50 6,4 | 12,7 5,0 OMepHpOBaHHOli COOaKU BbI3bI- 

A 410,99 13,60 BaJlOCb CJIIOHOOTAeeHHe Ty 

B 14,40 31,0 | 414,65 8,0 TeM HaTypaJIbHOTO THULeBOre 

A 4,75 ycIOBHOTO pediekca (npr 

5 0,20 10,5 |He ucca.|He HCCI. pa3qpaxXeHWH BHOM HU 3ana- 

A 5,30 XOM Maca), Cc MocTeRyIollHM 

B 5,83 10,0 » » KOpMJIeHuveM 2KuBOTHOTO. Ms-; 

A 3,87 co B komuuectBe 600—800 r 

B 4,25 10,0 » » CKapMJIMBaIOCb MeJIKUMM Top-; 
A 2,75 Dal WHAM Ha npoTsaxKenun 20—- 
5 4,00 45,0 4,50 89,7 35 muuyt. Ilocue KopMjieHuss 
A Peal 4,0 y 2XXMBOTHOPO MO MOp(puHHo-. 

B 3,83 61,4 6,45 61,2 S(PUPHBIM HapKO30M JLOBOVJIbHO: 


ObICTpO MpoOHM3sBORMIACh 9KC-! 
Ree ; THpNauuA OKOJIOYINHOH HW MOD- 
IOCTHOH Kees [PYrOH CTOPOHLI Tela, SaMopoxeHHble XKUAKHM BO3My-| 
XOM 2KeUeSbl MOMBeprasMch MCCAeROBAHMIO Ha HYKJICHHOBbIe KMCJOTHI Me-| 
Tonom Inelinqepa (1°). Takux onbitop mpoBeyeHo 7. Pesynptatst ux Ipu- 
BeeHbI B TAG. |. 
Kak BuaqHO “43 Ta6n. 1, KOMM4eCTBO HYKJICMHOBLIX KHCJIOT B CJIIOHHDIX! 
*KeesaxX MPH Pe*JeEKTOPHOM CJNOHOOTACCHHH YBEMYMIOCh NO OKOMOYIIHON 
*Keslese OT 6,4 no 61,1%, a B cpemHem Ha 24,8%; no nomuesmocrHolt 2KeNe3e 
oT 5,0 mo 89,7%, a B cpenHem Ha 40,97 %. 
Jlamee HaMu TpoBeweHa G6blla CepHA OMbITOB Ha co6aKax y KOTOPBIX 
BbIPaOaTHIBaJICA YCJOBHbIH pedeKc COHOOTReENeHUA Ha aptomaTuueckuit 
pasfpaxutetb. JL KOHTPOJbHOTO HCCIeMOBAHHA MIPeABapHTebHO oO Bbipa- 
OoTKu yCJIOBHOrO pedlekca, y COOaku NO HapKO3OM yaNAMCh OKOMOyINNAA, 
HM NOMYEIOCTHAA 2eeSbl C OMHOM CTOPOHB! Tesla. PKemesbl cpasy 2%e 3aMo- 
PaxKUBaJIMCb B 2KUJIKOM BOSAYXe M MCCIIeMOBaIMCb, KaK yKa3aHO BBIIIe. 
OOpasoBaHHe yCOBHOrO petbwleKca MocTuraloch HHbeKIMell CobaKe Mop- 
(bux, KaK 9TO Aelastocb B onbiTax Kppioga (!!) B aa6oparopun VM. TI, Man- 
JIOBAa. 
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ied Mopouii 8 koutmyuecrse 0,04—0,08 r BBoguica B NpoowKeHve 6—7 zHelt 
MO. KOXy Ha OoKy. O6dpasoBaBuniica ycsOBHEri peieKc TpoABJIaca B 
}TOM, 4TO y COOakH HaGMOZaIOch OOUMbHOe UH AAHTebHOe CMOHOOTAeeHHe 
}HIPH MeHCTBHH pa3JIMYHBIX OTMaeHHBIX pasipaxuTeseli, compoBnoxLaBimux 
}BBeeHHe MOP®uA B OpraHH3M, a HMeHHO: MOsBeHHe JIA, BBOLMBIIero 
}MOpOuH, NoKasbilBanue LMpuua, MOTHpanue BaTKOH MecTa HHbeKIMM Mopdua. 
| Korga yculOBHblit pedseKc yxe OOpasoBasics, B WeHb Olbita y co6aKu 
Ha MpoTaxkeHun 20—30 MUHYT BBI3bIBAIOCb YCJOBHO-pedsIeKTOPHOe CIIOHO- 
‘OTIeJICHHe YKa3aHHbIM BbILIe MeTONOM, a 3aTeM Ha BbICOTe CeKpelluH CobaKe 
bICTPO BBOMMJICH TOT %Ke HapKO3, YTO MH B KOHTPOJe, MH MpoOusBOLMTOCD 
YialleHve OKOMOYIIHOM HM WOLYeOCTHOH %Keses Apyroli cropoub Tela. 3a- 
“MOPOXeHHbIe XRHKHM BOSZYXOM KeMe3bl WOABepraducb UCCIeMOBaHUIO Ha 
<€oflepxaHne HyKIeHHOBHIX KuCJIOT. Tlouy4yeHHbIe pesyJbTaTHI CBeeHbI 8 
ira6u. 2. 

‘TaOauna 2 
MsmMeneuue COMe€pRXaAHWHAH HYKMCHHOBBIK KHCJIOT B CAHWHHBX KeE- 


yres3ax cCOOaKH NP YCAOBHOM pa3sapaKeuHun Ha AaBTOMaTH4YeCKHE 
pasapaxuTemb 


OxosoywuHble KEES bI TloquesocTHble 2xese3sbl 


Conepxanwe HYKeMHOBLIX KHC- 
JOT B Mr Ha i Pr Cyxoro Belle- 
CTBa H > yBeHUueHUs 


Conzep2kaHve HYKJICMHOBDIX KHCJIOT B Mr Ha 1 r cyxoro 


BellecTBa H ° BeJIHMYeHHA 
A — KOHTDpouIb lo Y 


DB — onpit dochop THK g@ocpop PHK HyksevHOBbIe KHCJOTHI 
mr Hair mr Hair P i $ 
cyX. Bell. *lo cyX. Beul. lo ME lo 

A 3,12 3,25 4,69 
5B Syle 0 4,37 34,4 5,00 6,64 
A 2,8 4,0 as 
B 3,38 20,7 437 9,25 = = 
A 259) 4,19 — 
B 3,38 16500 4,63 10,5 — — 
A 2,5 3,90 4,75 
| B 2,88 15:2 4,25 ao) 5,10 Wot 
) A 342 BaD 4,87 
B 443 40,7 481 37,4 5,13 5,34 
A 3,20 4,34 4,75 
B 3,00 Gail 4,88 NB) 2 5,00 5,44 
A Biel Son — 
B 4,81 54,16 5,10 54,38 os = 


Kak BugqHO uz Tab. 2, COmepxaHHe HYKJICHHOBBIX KMCJIOT OKOJIOYINHbIX 
elles yBetuuuBaoch yo JLHK or 7,7 mo 54,16%, a B cpeqHeM Ha 25,83%; 
ao PHK or 9,0 no 54,38%, a B cpemHem na 24,02%. Yaenuuenue comepxa- 
HUA HYKJICMHOBbIX KHCJOT B MOMYeIOCTHOH *Keslese KoseOaloch B Mpese- 
max 5—7%. 

ComepxaHue %Ke HYKJICHHOBbIX KHCJIOT B CJMOHHBIX *Kellesax pu ceKpe- 
UUM, BbISBAHHOM YCNOBHO-pePJIeKTOPHLIM IIyTeM, OCTaBaJIOCb HeH3MeHHBIM, 
eCIM CHaualla BbIpaOaTbIBaJICA VCJIOBHBIM pedJleKc Ha aBTOMaTHYecKHH pa3- 
j{paxkuTelb, 3aTeM BbIPesaIMCb KOHTPOJIbuble 2%Keslesbl Ha OHO CTOpOHE 
Tela HW 3aTeM yxKe 9TOT yCJOBHbI. pedlekc NOAKpelAIcA MU Yepes oMnpene- 
JeHHOe KOMMYECTBO Heli MocJe OMbITA BbIPesaJIMCb WXedlesbl Ha Apyroli cro- 
poue Teva. 

ConocTaBad paHee MOJIyYeHHbIe Mable C MAHHBIMM HacTosMIUero UCC.Ie- 
JOBaHUA, MOXHO CielaTb BbIBOJ, ITO H3MeHeHHe HYKMeHHOBLIX KMCJIOT B 
CIOHHBIX 2KeNe3aX COOAKH MPOHCXOMHT He TOJIbKO B Mporecce CJOHOOTAeNe- 
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HHA, BbISBAHHOTO eliCTBHeM XHMHUYeCKHX AFeHTOB HJM pa3s—qpaxkeHwem C 
KPeTOPHBIX HePpBOB, HO M CJIOHOOTZeCHHA, BbISBAHHOPO HepBHO-PePeKTO 
HbIM myTemM. IIpu Ge3ycJIOBHO-YCJIOBHOM pa3qpaxeHHH HWeT HaKOMJeHue | 
CeKPeTHPYIOWAX %Kele3aX HYKJICHHOBbIX IKHCJIOT. 


Viuctutyt 6vos0ruyeckOH WM MeQUNHHCKOH XHMuU llocrynuao0 
AkaJ@MHH MequuMHCKHx HayK CCCP u 14 XI 1953 
Ileqaroruyeckuh uuctuTyt uM. B. VM. Jlenuna 


LHTHPOBAHHAS JIMTEPATYPA 


1M. A. Ty6epuHues u VM. FT. Kossrpes, Bonp. mex. xum., I, B. 1—2, £6) 
GEO FING VN, ID Omioses, Vl IPS Me @isigeis wt WN IG IP Oma arate io, /l/s\ 
76, Ne 1, 101 (14951). * M.Ty6epuues u J. HW. Uneuna, WAH, 71, Ne 2, 35 
(1950). *M. A. Ty6epuues u JI. HW. Uapbuna, Tp. no npamMenennuio paquoaKTHl 
HbIX H30TONOB B MequmMHe, M., 1953, crp. 242. *T. Xespemu, PaynoakTuBupie Ul 
muKaTopbl, nog pea. M.H. Poteesok, MI, 1950. ctp. 292. °& P. B. Xecun, Yeu. cosy 
Onou., 131) 4 o7) (19a): 7 Fo Lipman, Adva” Enzynt, 65) 2515(1946)ies seal ene 
man, Federat. Proc., 8,597 (1949). °° VM. Il. 1apaos, Bananc a30Ta B CJIOHHOH 10) 
YeJOCTHOM %#Keese Np paboTe (MaTepHabl K YYCHHIO O BOCCTAHOBJEHHH dyHKWMOHy 
pylouleH %xenesucToH TKaHu). 1% W. C. Schneider, J. Biol. Chem., 161, 29 
(1945). 4B. A. Kpbiaos, C6opx., nocspam. 75-netuio aKay. VW. IT. IJlapnose 
Tocu3gatT, 1925, crp. 397. 
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BHOXHMHA 


WM. Jl. HABAHOB 


TOPMOXKEHHE MOHO- HW MOJIM®EHOJIOKCHAA3HONM 
AKTHBHOCTH KCAHTOTEHATAMH 


(ITpedcraereno akademuxom A. H. Onapuxoim 22 II 1954) 


OKHCJIHTeJIbHbIe TpeBpallleHWa MOHO- HU TONM@eHOMOB (deHoua, MHpoOKa- 
| TexuHa, THPOSHHa, WHOKCHUeHuNaAaHHHa U Ap. ) exaT B OCHOBe MewaHHHo-, 
apeHaJHHO- WH THPOKCHHOOOpa3s0BaHHA B OpraHH3smMe. YuacTue Mesbcosep- 
*Kallux PepMeHTOB B ABYX TOCeMHHX Tpoweccax HeocTaTOuHO U3y4eHO. 
IIpemctaBiaeT wHTepec H3y4UeHHe POH MembCOMepxalux epMeHTOB pH 
PasJIMYHbIX MWaTaJIOrHYecKHX COCTOAHWAX: MHPMCHTHbIX Pa@KOBbIX ONYXOJIAX 
(MemqaHoMax) ('), rumepTupeonzu3me (7) u gp. 

IB KayecTBe HHTHOHTOPOB MepcosepxKallux PepMeHTOB OObINHO TMpuMe- 
HAIOTCA COCNHHEHHA, cCOmepxKaulue rpynmy—C—S: TuomouepnHa, denna- 
THOMOYeEBHHA, AMHITHIAUTHOKapOaMa’, a Tak»Ke BellleCTBa HHOW CTPyKTypbI — 
TOTATHOH, WHCTeHH, 2,3-—uTHMOMponaHo, calMmMoKcuM (*) uv KapoTuH (‘). 


THoMoveBHHAa HM THOYPallAJ! MPMMeHAIOTCA MNpH JIedeHHH OOJIbHbIX 6a3zeOBOH 
6ouesHbio (7). 

Lleb10 HacTOAUIeH Pa6OTHI ABJIAeTCA MIPHBeCTH MOKASaTeJIbCTBA B IOJIb3y 
WHIHOUpyrolllero JeHCTBUA KCAHTOreHaTOB — COeAMHEHHH C OOMLeH PopMy.ION: 
R—O—C—S—M (rae R— 9TH, Oyun, w30aMua Hu OeH3uI, a M — 

I 
sa 
MeTaJI: KaJIMM WIM HaTpun). 

Vnru6upyrulee MevcTeue 2THJIKCaHTOreHaTa KaJIHA UCMbITHIBAIOCh TPH 
pasvIMUHbIx 3HayeHuAx PH. OcTadbHble KcCaHTOreHaTb! H3y4aNCb JIA TOTO, 
YTOOLI MpOcIeqHTb WHrHOupyloulMH IpPdekr HexKOTOPHIX BbICIUMX TOMOJIOTOB 
3TOrO psa CoemMHeHHH. ONbITbI IpOBOAWIHCb XPOHOMeTpHyecKH. 

ByTual-, W30aMMJI- Hu Oe€H3UJIKCaHTOreHaTbI CHHTe3MPOBaHbl HaMH M0 OO- 
IeMy MeTOLy CuHTesa sTHIKCaHTOreHaTa Kalua (°). TlocmenHHi mpumMeHsa- 
cA KaK POTOBbIt mpenapar dupmpr «MepK». Ilomyyennpre Hamu MpenaparTbt 
6bIIH OHOKPATHO MepeKpHCTAaJIM30BaHbl OCH3OJIOM M3 aileTOHOBOrO pacTBopa. 

@epMeHTHbIT MpenapaT MosyyascaA U3 MOBEPXHOCTHOTO CJIOA KapTOedIb- 
HOMO KJIYOHA, KOTOPbIi CHUMaJICA epeBAHHDIM HOWKOM. 20 Lr HapesaHHoro 
KapTodea pacrupasucb B CTYNKe HW K HUM OOaBJIAJIOCb 20 ma Bogs. Uepes 
30 MHH. 9KCTpakT (busbTpoBasIcA Yepes MaP.JIO UM WeHTpudyrupoBawcs. 
K 1 ma ueutpudyrata oOaBianoch m0 3 MI alleToHa H OOpasopaBlUMlica 
ocanoK pacrBopsica B 20 ma Bogbl. B Takom Bue PepMeHTHbIM pacTBOpP 
(OCHOBHOM pacTBop) pas6aBIAJICA HeMocpescTBeHHO Depex ynotTped.leHuem, 
B 3ABMCHMOCTH OT KaTaJIMTHYeCKOM aKTHBHOCTH Iipenapata. Jia 9Toro MbI 
NowOupaiu Takoe pasBezeHue (PepMeHTHOFO PacTBOpa, MPH KOTOPOM MOABIC- 
Hue O-XHHOHOB ToCIe MOOABJCHHA ACKOPOHHOBOH KUCJIOTHI OOHAPY2KUBAJOCb 
Ha 35—37 MuHyTe AIA MOHO@eHOMOKCHAasHOli mM Ha 5 MMHyTe Ws noumude- 
HOJOKCHMa30Hi aAKTMBHOCTH. OObIKHOBeHHO pa3BeeHHe OCHOBHOrO pac- 
TBOPA MeCTHAMMPOBAHHOH BOO! ObIIO B Mpefedax Mo ie eve pee. exe. 
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on 


Bee peakruBbl TOTOBUIMCh Ha (bocPaTHO-WuTpaTHOK OydepHOH CMecH Mp) 
pH 6,4; 6,8 u 7,2. [lepponayaibHaad KOHUeHTpaluA KCaHTOreHaToB Obl 
1-10 M, mmpoxatexuna 0,5-10° M, cexnoma 1-102 M u sutamuHa ¢ 
0,6: 107° M. : j 

Jia myumei aspaunH UCHOb30BaJICA KayalOllMH MeXaHH3M H KOJIOE 
emxkocTbIo 200 Mi. 

Cocras mpo6: 0,5 Ma COOTBeTCTByIOIero pacTBOpa KCaHToreHaTa, 3,5 M. 
bocaTHo-uuTpaTHOH SydepHo cmecn c BbIleyKasanHbIM pH u 1,0 ma p 
crBopa (bepMenTHoro mpenapata. Unru6urop B akKTHBHOH mpoOe 3amMeHA 

CA COOTBETCTBYIOIIUM OObeMOM OY 

ha 3 cbepa. [lapaatiembuo cocraBJasa 
KOHTPOJIbHad TIPOOa Cc MOOaBJICEHHEN 
(bepMeHTa, HHAKTHBHPOBaHHOPO H 


e 10 f rpepanuemM. KoneuHasdt KOHMeHTpa: 
8 IMA KCaHTOreHaTOB B PeaKTHBHO} 
= a cMecH paBHasiach 1-103 M. 
SS tene Ilocte unkyOamuu cbepMeHTa | 
Se MHTHOUTOpOM pH 37° B TeYeHMY 
Ss 30 MHH., OcTaTouHad (pepMeHTHa 
g Sr AKTMBHOCTb MCIbITHIBAach Mp TK 
Sa 6aBleHuu 5 MI aCKOpOHHOBOH 
S 8 KMCJIOTHI H 5 MJ pacTBOpa mupoKa 
Se 6 TexXHHa WH (eHona. Cpasy mocaé 
Sy U4 4 noOaBlenua cy6crpata, no 1 mi 
SS 2 peaKTHBHOH CMeCH TepeHOCHJIOCb 
aS IIpOOHPKH, coxepxaulve 0 | M4 
RS G2 1 N HCl u 0,1 ma 0,25% pacrsopa 
8 / KpaxMaua. Takue »ke mpo6nl Opa 
S f JIHCb 4Yepes ONpeeeHHbIe mpoMe 
= X*KYTKH BpeMeHH (cM. puc. | u 2) 
5 0 15 2 2 30 d8man. PesyiIbTaThI OTpeMeIAIMCh HC 


Puc. 1. TopMoxenne monodpenonoKcnzasno OM MuJIMIATpoB 0,002 N pactso 
AKTHBHOCTH 9THIKCaHTOreHaToM (1-10°°M). pa woma, Mowequero Ha THTPOBa- 
ee pH ee are ae Bart PH gue ackop6uHoBolt KucoTH. Ocra- 
4, 3—denor, p 8; 4—cenou + 9«r, r 
PEGs 95 aero. pM 1 2nokebenen a ee (pepMeHTHaA AKTHBHOCTh (X } 
pH 7,2 paccuHTbIBalach TO . Popmye 


x= aS , Tae K — uuak: 
THBUPOBaHHbId HarpeBaHiemM KOHTpOJb, HM —npo6a, coxepxKallaa MuHruOu 
‘Top uv A—axkrusyad mpoba. VUuru6upytoummi addexr naxogqurca 0 pas 
Hoctu 100 — X. 

B fepBok cepHu OMbITOR Oba MOCTaBJeHa 3afaua BbIACHHTb, BO-IlepBbIXx 
BeJIMUMHY uHrHOupyiomlero aidekTa SITHIKCAHTOreHaTa IPH KOHIeHTpallHl 
1:10° M uw, Bo-BTOpEIX, MPOCIeAMTb BUIMAHHe KOHICHTpallunH BOOpOAHEE 
HOHOB Ha MHrHOupylomluh aspdekT STOTO BelllecTBA. 

J[aHuble, MoJlyaeHHble U3 5 OMBITOB WIA MOHO- u 43 6 ONbITOR — AIA m0 
JMMeHOMOKCHAAZHOU AKTHBHOCTH, Tpaduyecku MpemcrapseHbl Ha puc. 1 u 2 

M3 rpadukop puc. 1 u 2 Buguo, uro Ha 35-H MMHYyTe JIA MOHO- u He 
5-H MHHyTe JIA TMomueHouoKcuaasHon peakiMH wHruOupylomimi sddex 
STHJIKCAHTOreHaTa H3MeHAeTCH B 3aBMCHMOCTH OT PH cpenbl. Tak, Hanpumep 
MHTHOMpyloluh spdexT AIA MOHOeHOMOKCHAaAsHOM akTuBHOCTH mpu pH 6, 
papuserca 66,7%, npn pH 6,8 — 66,7% u npu pH 7,2 — 48%. Ipu rex 2 
sHaueHuAX PH sia MOmMpeHoMOKCHAAsSHOH AKTHBHOCTU WHTUOUpyIONH 3) 
(peKT JOXOAMT cooTBeTcTBeHHO oO 81,6; 71,4 u 43,6%. SanepxKa nomude 
HOJIOKCHa3HOH peakIWH STHIKCaHTOreHaTom pu pH 7,2 mamaer uypcerTBu 
TeJIbHee, YM IPH MOHOdeHOMOKCHAAsHOH peakuMU (OKOM00 50%). To, ur 
NOMMeIaIMBaHHe Cpe/{bl BJIMACT JIMIWb Ha HHPHOMPYIOILy10 CHOCOGHOCTh STUI: 
KCaHTOreHaTa, BHLHO elle U3 TOTO, 4TO NoMMdeHOMOKCHAAsHaA AKTHBHOCT! 
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ipu pH 7,2. ocraetca TaKkoit xe, Kak mpu pH 6,4 u 6,8 (cm. KpuBpre J, 3 
{5 ua puc. 2). pu mMonodenosoKcusasnol peakuHu, OHaKoO, nomuleatH- 
sAHHE CPeMbl BIMACT H Ha (ePMCHTHYIO AKTHBHOCTb. OTO OObACHAeTCA TeM 
[ro MOHOeHOUIOKcuasHoe elicTBHe MPOABAAeTCA ONTUMAaIbHO mpw pH 6,8 
eM. KpuBy!lo 3 Ha puc. 1), B TO BpeMa KaK ONTUMadbHOe pH ana nosmie- 


ui 


Bf 
1 
Ss 
Ss 
= ~ 
=e 
SX 
SR 12 
SS 
S§& 5 
18 
Sa 6 
& = OB 
IS) 
SS 
R$ 4 
ae 
oS. 
S$ 0 
=e f a a 4 5 Mun. 


Puc. 2. TopMowkeHve NomMeHosoKcusa3sHoh akTHUB- 

HOCTH 9THAKCaHTOreHaTOM (41-10°3M). J/— nupokate- 

xuH, pH 6,4; 2—nupokatexuu + axr, pH 6,4; 3 — 

uHupOKaTexuH, pH 6,8; 4— nupokatexun + a«xr, pH 6,8; 

5—mupokatexuw, pH 7,2; 6—mupokatexun + oxr. 
DideerGz 


Oa3HOH aKTHBHOCTH MepexoZuT B CJlaOoOlleOuHyI0 cTopoHy Mu AMalasoH 
MITHMaJIbHBIX 3HaveHHH PH wpe, vem pH MOHOdeHOMOKCHLasHOH peakUUH. 
Llembio CeXyIOWHX OMbITOB ABIJIA- 


OCb NOKa3aTb UHTHOUpyouln spextT Ss CE j 
€KOTOPBIX BbICIUMX TOMOJIOPOB KCaH- 2. 
oreHaTos mp pH 7,2. Mp ocranopu- {xy | 
Mcb Ha amudaruyeckux KcanTorena- 22 > 
ax: OyTUJI- H u30aMMJIKCaHTOreHaTax ae [ 
W3 APOMATHYCCKHX Ha OCH3HJIKCaHTO- 2 
eHaTe. = S 08 
CyMMapHEle pesyJIbTaTbI M3 3 ONbI- SS 
OB Id MOHO- HU M3 3 OMbITOB Aad 88 
ONMPeHOOKCHasHon aKTHBHOCTH Qs % 
pecTaBJeHbI rpaduyecku Ha puc. 3. S23 
K KoHuy nosmmdenonoKcugasHoh = § 
EakuuH unrMOupyiolulni spdext Gy- SS yg 
WKCaHTOreHaTa paBHaetca 86,8%, ay Go ele eal) MUN. 
I UZ0aMUusIKCaHToreHaTa 86,2% &uH DUS 0 49 — Jb. 59 


Is OeH3sumKkcauTorenata 79,2%. [pu 
OHOMeHONOKCHAA3HOH peakUHH TOT 
ce a*PPeKT paBHAeTCA DIA OYTHIKCAaH- 
oreHaTa 95,3%, mWId H30aMHIKCaHTO- 
sHata 91,6% u aia GeHsHIKCaHTOre- 
ata 100%. 

Ecau cpaBHuTb JaHHble pyc. 3 ¢ 
eM, KOTOPbIe MpHBexeHbI Ha puc. | 
2 [JIA OMBITOB, MpOBeAeHHEIX Ip 


Puc. 3. TopmMoxeHue MOHO- 4 TOMHpeHOA- 
OKCHa3HOH aKTHBHOCTH KCaHTOreHaTaMu 
(1-40-°M), pH 7,2. 1— enon; 2— de- 
Hom + OyTHAKCAaNTOreHaT; 3— senor + 
+ u30aMMIKCaHTOreHaT; 4— MHpOKaTeXxHH, 
5 — mupokaTtexuH + OyTHAKCaHTOreHaT; 
6— mupokaTexuH + wu30aMHJKCaHTOreHa’r,; 
7 — mupoKaTexuHu + OeH3HAKCaHTOreHnaT 


H 7,2, MOXKHO 3a€MeTHTb, 4TO MHTHOMPyIOUMH sekT 9sTHJIKCAaHTOreHaTa 
a 50% HHxKe, YeM acdeKT TOPMOKeHHA CyTHI-, U30aMHI- H OCH3HIKCAHTO- 


>-HAaATOB. 
MAH, T. 95, Ne 6 
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- Boo6ute, Ha OCHOBaHHH IOJIYYCHHbIX JaAHHBIX MOKHO C4UHTaTb OKa34a! 
HbIM, UTO KCAHTOTeCHATH! ABJIAIOTCA CHJIbHbIMU UHrHOUTOpaMu Aa AaKTHBHOCT 


MebCcOsepKallux PepMeHTOB. 
Bompoc 0 cheuHcpHuHOCTH KCaHTOreHaTOB KaK HHTHOHTOPOB MeAbCcodep x: 


IHX (PePMEHTOB OCTaeTCA OTKPbITbIM. 


Pecny6MKaHCKHH Hay4HO-HCCeNOBaTeIbCKHH MHCTHTYT locrynuso 
nO reMaTOJOrHH HW NepenvBaHulo KpOBH 18 Il 1954 
Cogus, Bosrapua 


LMTHPOBAHHAS JIUTEPATYPA 


1 Tix. TpuHwmteku, Buoxumua paka, WJ, 1991. 2 A. T. Kamepon, Jlocr 
%KeHHA COBpeMeHHOH 9HROKpuHOOrHH, VYJI, 1948. % A. O. Boltinap, Buonornyeck: 
POJlb MHKPOSJEMEHTOB B OpraHH3Me 2KHBOTHBIX H YeJOBeKA, 19035) 14 Cl eb ae 
XOBCKHH, HH. He Tposxos nu B. Ho Penpopoxsay WAM, 61403 (195% 
5 J]. M. Ky ap6epr, Cnutesbl opranuyeckux peakTHBoB, 1947. 
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1954. Tom XCV, N 6 


BHOXHMHA 


Wi. JI. KATAHOBA HeHCTBHTeCAbHBIA GeH AKanemMHH MeqAMACKuX HaykK CCCP 
B. H. OPEXOBHY 


O CHHTESE NENTHAOB XHMOTPHHCHHOM 


B psame crarel, OnyOMKOBaHHBIX 3a MOCeHHe HeECKOJIbKo JIeT B pas/M4- 
IX *KypHasax (1°), onvcaHbi pesybTaTHI UCCeqOBaHUli, KaCalOUlMXCA CHH- 
3a TIelTHAHbIX CBA3eCH WH YIJIMHCHHA Wee NenTHAOB NpH NOMOMIM NpoTeo- 
ATMYECKHX PePMEHTOB PasHOro MPpOMCXORMeHHA (XMMOTPHMCHH, Mananu, Ka- 
TICHH CesleseHKH). YNOMAHYyTbIe padoTbl MOryT HMeTb CyILecTBeHHOe 
(auenve [WIA paCclUM@poBKH MeXaHH3Ma CHHTe3a OeIKOB H NeNTHLOB B Opra- 
12Me. 

~Pa3MUHbIMH HCCJIe€ROBaTeJIAMH ObIIH CHHTC3MpOBaHbI (pepMeHTaTHBHbIM 
TEM TlelTHAbI U S*PUpbI MeNTHAOB u3 9pupoB paAa aMMHOKUCIOT. Mp B 
cell paOoTe HCNoub30BaIH B KayecTBe cyOcTpata 
IOpruspaT ITHIOBOrO 2*Pupa THPO3sHHa, a B KayecTBe 
epMeHTa — xuMoTpuncun. AKkuenTopaMu THposHHa B 
¥UUX OMbITAX ObIVIM pa3JIMYHbIe AMHHOKHCJIOTHI A He- 
ACIIIENJIAIOULMeCAH XHMOTPHNCHHOM aMMJbi, NenTHAbI u 
PHpbl AMMHOKHCJOT. 

Onpitpt mpopoquich B cCwJeLyOllux yYycJIOBMAX. 
MeCb, MOBepraBllascd HHKyOalHu, COCTOAa H3 
% BOMHOTO pacTBopa 2Pupa THPOsHHa u 2—6% pac- 
3OPOB JPyrux MOOaBJIAeMbIX BeleCTB (AMHLOB, NenTH- 
BUT. 0.) uw 1—1,5 Mr KpucTasMyeCcKONO XHMOTPHT- 
Ha. O6utui o6bem mpobn 0,25—0,5 ma, pH cpenpr 
> 6,8 no 9,5. IIpo6nr wHKyOupoBamucb B TepMOCTaTe 
MW TeMMepatype 285—37° or 10 mun. go 2 ac. Ilo 
‘TeUCHHH YKa3aHHOrO BpeMeHH XHMOTPHMCHH B Mpo- 
1X HHAKTHBUpOBasIca. O CHHTe3e NeNTHAOB MbI CyLHIM 
) IIOABJICHHIO HOBbIX TIATCH Ha XPOMATOrpaMMaXx MH Ha 
HOBaHUH JaHHbIX O COCTaBe BHOBb TIOABHBILHXCA CO- 
juHeHui. B KayecTBe pacTBOpuTeseH pH XpoMarTo- 
apupoBaHHH Hamu OblIM ucnomD30BaHb! 80% pac- 
Op MSONpomMoBoNO cHupTa HM cCMeCb OyTaHosa, 
‘CYCHOH KUCJIOTHI MU BORE (75:7: 18). 


KOO! 10! 20 50 120 40 


Lo 


B nepBo cepHu ombITOB MbI HHKyOupoBasmM sup 
[pO3HHa C XHMOTPHNCHHOM 6e3 KaKUX-JIHOO OOaBOK. 
Ke uepes 10 MHH. MocNe Ha¥alla HHKyOalMu Ha xpo- 
aTOrpaMMe ObWIO OOHapyxXeHO HOBOe HMATHO (CM. 
rc. 1, MATHO 3). Dro NATHO CTAHOBHMOCh BCe Oomee 
ITCHCHBHBIM TIO Mepe YWJIMHeHHA BpeMeHM MHKyOallun 
‘a3aHHOH BbIle MmpoObl. BMecTte c TeM MATHO, OOpa- 
BaHHoe 2:upoM TuposHHa (MATHO 2), MOCcTeMeHHO 
[CHbIIaIOCb HU Ha XpOMaTOrpaMMe MpoOnl, mosBepr- 


Puc. 1. Xpomatorpam- 
Ma oOMbITa Cc 9pupom 
THposnHa. Bpemsa unH- 
KyOaluH pa3Hoe, TeM- 
nepatypa uyuKyOannu 
24°, pH 7,3. 1 — Tupo- 
3uH; 2—apup Tupo- 
3uHa; 3 — NenTuy Tupo- 
3nHa (1) 


sficq 4-uacoBoli MHKyOaluH, ObwIo ee 3aMeTHbIM. B mpomecce HHKyOa- 
M yBeIMYHBANIOCh M KOsMUeCTBO CBOOOMHOTO THPOsHHa B Mpobe, ITO MOXK- 
. 6bIIO HaGsIOLaTb TO YBeHUeHWIO HHTeHCHBHOCTH UisTHa J. 
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OnucanHbie BbILMe ONITE! npoBoqumuch mpx pH cpezb 7—7,3. B I 
clyyanx, Korma cpefla 6piia Gosee nyenounoH (pH 8—9,5), B mpo6ax oOF 
Z3OBbIBaJIOCb elle OHO HOBOe COeMMHeEHHe, KOTOPOe Ha XpOMAaTOrpaMMaX Ip 
ABMOCb B BHe BTOporo HOBOrO MATHa (cM. puc. 2, naTHO 4). B KOHTpos 
HBIX 1poOax, B KOTOPHIX COMep2Kasca Sup THpOsMHa O€3 XMHMOTPHIICHHA Hi 
© HHAKTHBMpOBaHHbIM XHMOTPHIICHHOM, HHMKaKMX HOBBIX MATeH Ha XpOMai 
rpaMMax He MoaBIANOcb. He NoABIAIOCb HOBLIX NATCH Ha XpOMaTOrpaMM 
WM Ip uaKyOaluu Cc XHMOTPHMCHHOM cBOOOAHOrO THposHHa. BuoBb CHHTe 
PpOBaHHble COeMHEHUA, O KOTOPBIX MbI MHCaJIM BHIMe, 9KCTParHpOBaJIHCb — 
OyMarv M THpomsoBaMch couAHO KucmoTOH (6 N) B TeveHHe 24 4: 
B rumpomusatax Obit OOHapyxeH THposHH. Moxuo mp 
oaraTb, 4YTO COeCAMHEHHA, OOPasyIONWIMeCA B pesyJIbT. 
unkyOauun adupa THpO3sHHa C XHMMOTPHICHHOM, TIpe 
cTaBIAIOT COOOH MHNeNTHA H TpunenTHy TuposHHa Hd 
3(pHpbI STHX Men OB. 

B pxe Apyrux OMbITOB B KaveCcTBe AKICMTOPOB TUP, 
3HHa ObIJIM MCIbITAHbI CyleMylolulve BellecTBa: aclaparuk 
Bad KHCOTa, PIyTaMMHOBad KHCOTAa, TIMWMH, Jey 
acilaparu, PlyTaMHH, JI@HWHJITIHWMH, JIeHWMITIMnJIr 
UHH, PMIMIQMJITIMMH, PIMMMITHpO3HH, TIMWMITpunTod 
STHIOBbIT SUP TIMWMHA, H3OMPONHIOBLIA sup Hope: 
HHA. 
B mpouecce unkyOauuu stupa THposHHa ¢ acmapar 
HOM B IIpuCyTCTBHM XHMOTpPHIICHHa O6pasoBaloch HORE 
COCHHHeEHHe, UTO MOXHO ObIIO YCTAHOBHTb NO NOABJICH 
HOBOTO HATHA Ha XpoMaTorpaMMax. Ilocne rugzpomm 
9TOrO COeCIHHeHHA, IKCTParMpoBaHHOrO u3 OyMarn, 


Puc. 2. Xpomaro- THApouMsaTe Obl OOHApyXeHbI THPOSHH U acnaparHu 
2 hate ombita ¢ Bax KHcOTa. CuHTe3 HOBOrO MNenTHqa MpH UHKyOaly 
SPUPOM THPOSHHA. g>hypa THPO3HHa C FIYTaMMHOM Hi Ta 
Bpema wHKyOaynn DED P Ae prbiniwigeias! » 


A yaca, Temtlepaty- Kak BHOBb TOABJIAIOWULeCeCA MATHO NeNTHAa OUCHb Cabo 


pa unKyOaunn 25°, 
pH 9. /— Tuposun; 
2—apup THposuHa; 
3—nentuq Tupo- 
3uHa (1); 4 — nentun 
THpOsHHa (2) 


[Ipu wakyOauuu cMeceH XHMOTpHIIcHHa, 9Pupa THPO3SHH 
rIyYTAaMHHOBOH HM acNaparMHOBOHW KUCJIOT CMHTe3 MenTHuaC 
He HaOm0 daca. 

OueHb ObICTPO OCYLIeCTBIAICH CHHTe3 HOBbIX MenT 
OB B TeX CJLyYaAX, KOra B KayeCTBe aKILeNTOPOB ObL 


WCHOIb30BaHbI JICHUMITIHWLMH, JIeHMLMITIMWUMIrIMHH, 

TakxKe H30NpONHOBLIH sdup HopetunHa. IIpu wuuKy€ 
IHH CMeCH YKa3aHHbIX BbILWe NeENTHAOB C 9PUPOM THPO3HHAa WH XHMMOTPHNCHHC 
CHHTe3MPOBaJINCh MeMTHEbI, O YCM MOXKHO ObLIO CYRHTb MO MOABJICHUIO } 
XpOMaTOrpaMMax HOBbIX TiATeH (cM. puc. 3). B onpirax c sefuunrrMnHHo 
HOBbIM MeNTH MpOABMJICA B Bue NATHa 18 Ha xpoMaTorpaMMe; B Mpobe 
AeHUMITIMUAITIMMHOM —matHa 1/6 wu B npobe ¢ S*upomM HopselunHa - 
naTHa 20. OTH MelTHyE NOCce xpoMaTorpapupoBaHuA Ha OyMare 9sKcTpar 
poBaJIMcb H 3aTeM NOABeprasMch THAporUsy. B mpobax, B KOTOpbIX B Ka¥ 
CTBe akleNTOpa THPO3HHa Obl HCNONb30BaH JCHUMITIMUHH, BHOBb CHHTe3 
POBaHHbli MeNTH COCTOAI H3 THPO3HHA, IMMA M JelwMHa. Te xe aMuH 
KHCJIOTbI ObIIH OOHAPYXKeHEI B MeNTuse, NOMYYeHHOM IIpH wHKyOanuM dcpyy 
THPOSHHAa C AeMIMITIMUMITIMUMHOM. B nentaye, CHHTe3HpOBaHHOM MIpH y4 
CTHH acupa HOpuJetiuna, ObWIM OOHapyXKeHE! THPOSMH KM HOpseiuMH. 

B nenruge, Koroppili 6buI CHHTesupOBaH B ONbITaX c TeMATAMMMATA 
IMHOM B KayeCTBE aklelTOpa THPO3HHa, ONpPeweAach KOHIeBAA AMMHOKH 
JioTa AMMHHOTO KOHIa TenTHa MpH NOMOWM PTOpAMHUTpPOGeH30NIa TIO Ww 
Tony Caurepa (!°). Oxasanocb, uTo KoHIeRO!t aMHMHOrpynnok sABIAeT 
aMHHOrpyliia THposHHa. Tak Kak JICHIMATAMIMAPIMWH XMMOTPHIICHHOM 1 
paciienIAeTCA, TO H3 HalMX MaHHbIX CNeLYeT, YTO HOBHI NenTHA ABIAeT 
TETPAalleNTHLOM — THPOSHWICHUMATIMNAITIMIMHOM. Hato AyMarTb, ¥TO jp 
rH€ ABa HOBbIX NeNTHAa ABJIAIOTCA THPOSHIWICHUMINIMIMHOM apupom z 
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puTHna THPOSHIHOpJeninHa. B orcyrcrBHe XHMOTPHIICHHa CHHTe3s yKa3ait- 

bIX BbIIME MeNTHAOB He HaOsMOMaNca. He na6monasca CHHTe3 NCNTHAOB HU B 

X CyYaAX, KOra K CMECH XHMOTPHMICHHA UH otbupa THPO3HHA TOOaBIAICE 
NeNnTHAbI NevynHa, a CBOOORHHI sellnH. 


IDT+IUT abT+Il 30.7T+ 3H 
0 0 0 


ic. 3. XpoMaTorpaMMa OMbITOB Cc 9pupom 
pO3HHa MW MpOH3SBOHbIMH JeHuuHa. B onpite 
spHpOM THPO3HHa H JehWHAT AMM IT AMH- 
M BpeMA HHKyOayHN 2,5 aca, TemMMepa- 
pa nuKyOayun 28°, pH npoo 9. B ompirax 
aupomM THposHHa Hu AeHUMIrAMNHHOM, 
TakxKe C 3upOM HOpsehuHHa BpeMA HH- 
OauuH 2 vaca, TeMNepaTypa HHKYyOaHH 32°, 
| 9. J—Tupo3suH; 2—a2pup Tuposnna; 
—nentuy Tupo3snHa; /4— Hopsehunn; 15 — 
AUKIPIMNITIMWHH; 16 — Tupo3sHATehUys- 
AMIrInMnH; 17 — netunsrauqun; 18— tu- 
3HIeHNHITIMMHH; J9— spup Hopsennuna; 
—apup THposHsHOpsehuuna. K — npooni 
;epmMenta; O—npooOpl c depmeHTom; 
, T— sup tuposnna; V//T — aeknuaran- 
rrauuun; J — nehunarauyun; 3g. H/I— 
apup Hopsehuuna 


SQT+lT 50.T+1T 


nd 0 k 0 


Puc. 4. XpoMatorpamMMa OMbITOB C adu- 
POM THpO3HHa MH TenTHyaMH YMA. 
B onbite c supoM THpO3sHHa HW PaKyUI- 
PAHWHHOM BpeMA HHKyOanMH 24aca, TeM- 
nepatypa uuKyOaunn 27°, pH 9. B onpite 
C apHpOM THPO3HHa HU PMMMITHPOSHHOM 
BpeMA HHKyOayHH 2 yYaca, TeMMepaTypa 
wHKyOaunH 35°, pH 7,6. Z7— TuposuH; 
2— aup THpOsHHa; 3J— nenTHyA THPO3HHa; 
6—TdKuWHIrIKWHH; 7— THPO3HArAMHA- 
raiduyuH; 21 — ranyniTupo3suy; 22 — tupo- 
3H AT IMUM ITHpPOSHH. K — npoopt 6e3 
depmenta; O—npoont c depmexntom; 
ag. T— apup tuposuna; J — rauynarau- 
yHH; 7 — rauuniTupo3uu 


B ofHot M3 CepHii OMbITOB B KauyecTBe aKWeNTOpa THPO3HHA ObIVIM MCIOJIb- 
3aHbI TIMUMITIAUKH uM riMnAnTAposuH. IipH unkyOauHH xuMOTpHMCHHa C 
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SUPOM THPOSHHa M TIMUMJITIMIMHOM CHHTeSHpOBaJICA MenTH, oOpa3o0Bal 
KOTOPOrO B CM€CH MOXKHO ObLIO YCTaHOBHTb IO MOABJIEHHIO Ha xpomartorpé 
Me HOBOrO IATHAa (CM. pHc. 4, MATHO 7), PACMOMOMRKEHHOTO Me*KDY NATHOM Ty 
Wuariuuvna (MATHO 6) HnATHOM THposHHa (naTHO J). IIpu pH 9 cunTes oT 
MenTua OCyULecTBIAICA Goulee HHTCHCHBHO. Hospi NentTHs SKCTPanupoBay. 
v3 OyMarn M rumpommsoBaca. B nagpoumsate OblIM OOHAapyXeHbI THPOSHE 
rauunuu. Tipu momouy Metoga Canrepa Oplsio yCTaHOBJIeHO, UTO KOHIEE 
aMMHOrpynnol sABAaeTCA aMuHOrpymna TuposuHa. V3 aroro cuJlemyert, © 
CHHTC3HPOBaHHbIi MeNTHA UpekcTaBsAeT coOoM TpunenTHy — THPO3HJTIMOL 
PIMA. 

Tak Ke HHTCHCHBHO MpOTeKaJI CHHTe3 HOBOTO MenTuya U3 spupa THPO3K 
uw riuiwiTuposuna. Bo BHOBb CHHTesHpoBaHHOM TenTage (puc. 4, MATHO 4 
mnocle THAPOH3a Obl OOHapyxXeHb! THpOsHH u TuiMWNH. IlopuyquMomy, 91 
ICHTH ABIACTCA TPHMeNTHOM — THPO3HJTIMUMITHpOSHHOM. | 

Cuutes HOBbIX HeMMMOB He HaOslOMaICA B OMbITaX, B KOTOPBIX B Ka} 
cTBe akleliropa ObIJIM MCIIOJIb30BaHbI TIMIWITpunTopan, spup TiWWHHa W 
CBOOOJHbIM TIMIWHH. / 

Kak BHO 3 IpHBeYCHHbIX MaHHbIX, CBOOOMHbIC AMMHOKHCIOTH! (Tuy 
MHHOBad, aciiaparMHoRas, TIMI, JeHIMH) He MCMOMb3yIOTCA MIA OOpaso 
HUA MeMTHLOB, CHHTeE3HPyeMbIX XHMOTPHICHHOM B OMMCaHHbIX HAMM YCJIOBM 
B ro *e BPpeMA HX AMMA, NeNTUAbI M SPMPbI ABJIAIOTCA XOPOLWWIMMU akilen 
paMu JIA THpO3HHa. OTH WaHHble CormacyloTcaA C HEKOTOPHIMM HaGJIOMeHE 
MH, KaCalollMMHca CHeNMPHIHOCTH MpOTeOJIMTHYeCKOTO AeHCTBHA XHMOTP 
cuHa. Kak u3BeCTHO, STOT (PepMeHT He JelHcTByeT Ha MeNTHAHY!O CBA3b, 1 
XOMALLyIOCA BOIM3H CBOGOLHOM KapOoKcHIbHOH rpynmpr ('!). 

V3 HalllHx OMbITOB CJleAyeT, UTO WIA CHHTeTHYeCKOPO AeHCTBUA XHMOTP 
CHHa HEOOXOMMMO OIOKHPOBATb YNOMAHYTYIO BbILe CBOOOHYIO KapOoKcH! 
Hyfo rpynny akwlentopa. OnHnako mpuposa 3aMellalollet rpynnbl, NOBALY 
My, He 6e3pa3/IM4Ha WIA aAKTHBHOCTH xHMOTpHcHHa. JLocTaTOuHO OTMeTH 
uTO B TO BP€MA Kak CHHTe3 HOBBIX NeNTHAOB C PIMIMJITJIMIMHOM H ie 
POSHHOM IIpOTeKaeT BeCbMa S2PeKTUBHO, PeakIHA C TIMMMITPUNTOdaHoM 
S(PUPOM TVIMWHHAa B ITUX Ke YCIOBUAX He OCYWLECTBJIAeTCH. 

Bo Bcex MpOBeeHHbIX HAMM OMbITAX MbI Ha6JIOMaJIM MHTCHCMBHBIM TU ET 
JIH3 STHIOBOTO Sc:upa THPO3HHa xMMOTpuMcHHOM. Hapsny c rugpomuss 
adupa THpo3HHa, B HHKYOUpyeMolt NpoGe NMpoTeKaJI CHHTeS PasHUHbIX Went 
JOB, 3aKJOUAIOWIMHCA B MepeHoce THPO3MJIOBOTO OCTaTKa aiPupa TUposHHa | 
Mpyryto MOJlekyJly supa THPOsHHa WIM Ha MOJIeKyJy Kakoro-1H60 Apyrc 
apupa, nenTHqa um aMua (eCJIM TakoBble cogepKasmucb B mpo6e). Ih 
M3yYYCHHH XMMHYECKOLO COCTABA Me€NTHLOB BbIACHHJIOCb, ITO THPO3MH HaxOTy 
Cf Ha aMHHHOM KOHIe NenTHga («KapOOKcHJIbHbI» MepeHoc). 

Bpictpora, ¢ KOTOpOM MpoTeKa CHHTe3 Pa3IMUHbIX NeNTHAOB, UM yuact 
B peakUMW pasHoOoOpasHbIx COeHHeCHH MaloT HEKOTOPOe OCHOBaHHe Tot 
PUTb O CYULECTBEHHOM OHOJIOTHUeCKOM 3Ha¥eHMN STON peaKMH. 


Vuctutyt OnosornuyeckoH uw MeRHNMHCKOH xuMuH Tloctynuso | 
AkaJleMHH MeJIHIHHCKUX HayK CCCP 25 I 1954 
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BHOXHMHA 


a 6b. H, CTEMAHEHKO a A, C. KAHHOBA 


H3Y4YEHHE CHHTETHYECKHX PJIMKOFEHOB 
(ITpedcraszeno axademuxom A. JI. Kypcanoeum 28 I 1954) 


|  B pavee ony61uKoBaHHOM ucceqoBanHu (') mp (copmecrHo c A. H. Iler- 
pOBOl) paspaOoTaIH MeTOR NMpenapaTHBHOTO MO/JyyeHHA TIMKOreHOB MyTeM 
€PMEHTATHBHOrO CHHTe3a in vitro NpH NMOMOUIM ABYyX MbILWeuHBIX (bepMeHTOB: 
pocdopusaspr vu depMenta MA (u30Mepa3bl aMUsO3bI) HM MOyYMIM pal mpe- 
HapaTOB CHHTeCTHYCCKHX IVIMKOFeHOB. 

Boubllok HHTepec IipekcTaBIAIO UX H3yYeHHe, NOCKOMbKY CHHTeTHYeCKHe 
PIMKOPeHbI HUKOra paHee He M3yUaJIHCb (B OTMMUMe OT CHHTETHYCCKHX aMH- 
03), Tora Kak UX HCCeAOBaHve HM CpaBHeHWe C <IPHpOAHbIMM» riMKorena- 
‘MM MOTPJIO Ob! CJLYXKHTb Cepbe3HOH MpOBepKOli HallIMX COBPeMeHHBIX 3HaHHH O 
OuocHHTe3e FIMKOreHa. 

Mbt WcceqoBaHw ueTbIpe CHHTeTHYeCKHX UpelapaTa TwMKoreHa 
(NoNo 1—4) u Ia cpaBHeHHA Ba MpHpOAHbIX, CYKMBINAX IPM CHHTe3e B 
KayecTBe saTpaBKH (!). M3 cuuTermueckux TwJIMKOreHOB TPH Mpenapata 
(NoNe 1—3) 6OplmH MosyyeHbI No MepBOMy BapHaHTy Hallero Metoga. Xon 
CHHTeSa YKa3aHHbIX BbIIe MpeMapaTOB CHHTe€THYECKHX IJIMKOreHOB MMe, KPO- 
Me TOro, cJlezyioulMe oco6eHHocTH. IIpuH cuHTe3se npenapata Ne | (BpqeneH- 
Horo B KomMYecTBe 500 mr) depment MA gericTBoBad cpaBHHTeIbHO MeVIeH- 
HO (MOBHIHMOMY, B CBA3H C Ce3OHHbIM NOHHKaHWeEM aKTHBHOCTH) HM CHHTe3 
ero npomomKasca 32 uaca (BMecTo OOpmuHEIX 16 uac. u MeHee). [Ip nouty- 
ueHuu Ipemapara Ne 2 (sBblgenreHHoro B KomuYecTBe 300 mr) HA jelicrBo- 
BaJla H@CKOJIbKO aKTHBHee, HO CHHTe3 TpomOKasicA TakxKe 32 uaca. CuuTe3 
npenapata Ne 3 (BbIgqemeHHOro B KowMYecTBe 340 Mr) XapakTepH30BaJICca 
6o.1buIol akTuBHOcTbHIo MA uw npogomKasca 16 vac. 

Ilpenapar Ne 4 6b nowyueH no BTOPpOMy BapHaHTy MeTOsa, yTeM cucTe- 
MATHYeCKONO «BbIpalllMBaHHA» 3aTPpaBKH B TeYeHHe HeECKOJIbDKMX (YeTHIpeX) 
UHKAOB (BbI-eIeH B KOHUecTBe 450 mr). 

_ Bee mpenaparsr (cuHTeruueckHe HW MIpHposHbIe — 2aTpaBounbie) Mocse Co- 
OTBETCTBYIOMeH OUHNCTKM ObIWIH MpoaHasIM3MpoRaHb! Ha COMepxKaHve MOMHCca- 
Xapyuyla, BarH, (ocopa M a3oTa. 

Cuutetuyeckue mpemapaTs! coxepxKamu 89—93,4%  mommcaxapusa, 
4—6,2% Bonbl, MeHee 0,1% cocdopa, oKoo 0,1% asora. Ilo pcem ananuTu- 
YECKHM MAHHbIM MpelapaTbl CHHTCTHYCCKUX PIMKOFeHOB ObINH OMSK K IIpU- 
POLHDIM, OTMYAACh JIMWb H€CKOJbKO OOJIbUIMM, yKa3aHHbIM Bblllle, KomMue- 
CTBOM a30T4@. 

HecnenopaHuad TriukKoreHos cocTosMm “3: 1) ompemeneHHA MOVJIeKyJIAPHDIX 
BecoB; 2) onpeeyleHHA paciileniaemMocTu B-aMuma3z0u; 3) CHATHA KPUBBIX a6- 
cOpONHH CO@MMHeHM TuKOoreHoB Cc MOZOM; 4) oMmpexeteHnA «eQMHHIbI 
ei» — BeJIMUMHbI, OOpaTHOM «cTeMeHH BeTBIeHUA» (7). 

OnpemeteHve MOJMCKYAAPHHX BECOB rIUKOTEHOB Mpo- 
BOMMOCch Mo Merony Meitepa (*) (ye NPHMeHABLIeMycA JIA onpeweeHHA 
MOJICKYIAPHBIX BECOB TIMKoreHoB (*)), a TakxKe TO HOBOMY MeTOLy, Meron, 
Metiepa MbIl HECKOJbKO H3MeHHJIM NYTeM MCHOAb3OBaHUA BCEl AKHAKOCTH AIA 
pboTOMeTPHPOBAHUA WH ApyruMH MpHeMaMM, YTO MaJIO BOSMOXKHOCTb OpaTh Ha- 
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BCCKH TIMKOFeHOB JWI Olpelemenua MoslekyiapHoro Beca TlopsgKa 120- 
160 mr (smMecto 200—250 mr). Pesyupratbl, MomyyeHHble Ha pAwe MpUpowp 
HbiX TIMKOTeHOB Ip MOMOMIH Halel MoxupuKauMu MeToZa Meiiepa 4 ONC 


BpeMCHHO M0 OpurHHabHoli MeToguKe Meiiepa, qamM xopolllee CoBlaqeHHy} 
IIpuHuum HOBOrO MeTH 
Ta6uuna 4 J,a, MpHMeHeHHOrO HaMH (Hip 


PesyabTaTH OnpeqeneHuAH MOWNEKY- pany c MonuduKallwel MeTOJ 
JAPHBIX BECOB NMpPpHpOAHHX H CHHTEC- Merepa) WIA ONpeeJIenh 


THYCCKHX TAMKOLTEHOB MOJICKYJIAPHBIX BeCOB TVJIMKe 
reHa 3aKJIOUaJICA B OKHCJI 
Moaexyasnpaniit Bec HUM ruidKoreHa  (HMetOoLer) 

Mpenapat rauKorena ch “MESES I BSD MGHORS 1 aubaernquyio rpynmy 
Meiiepa MeTOLY MOJIeKyJy), KpacHOH KPOBSAHG! 
COJIbIO B YCJIOBHAX, aHaJIOTH™' 
HbIX OMpeeJIeHHIO TJIIOKO3 
Tleuvenu xKpoauka of 20 III 10 Xaremopy u Veuceny. | 
19520 Ts wy ee ays. eee ind 247000 230 000 BoccranaBluBalomlan cnc 
To xKe on 15X1 1951 re. ) | 273 '000 273 000 
So 8E 5 AV 1931-1. f3a- COGHOCTb TvJIMKOreHa cpaBHy 
Tpaska Ne 1) ..... .{| 461000 | 509000 BaJlaCb Cc BOCCTAHaBJIHBaIOules 
Moi Kpommka oT 10 VI CHOCOGHOCTBIO MaJIbTOS3bI, KCl 


1951 r. (3atpaBka Ne 2) .}| 189000 153 000 Topad paccMaTpuBasacb Ka) 


Cuutetuyeckui Ne 1 177 000 206 000 S 
No 2 ee 108000  HH3KOMOJIeKyJIAPHbIM TOMOJO) 
: ae A — 304 000 riwKoreHa c kKo9duUHeHTOM 
, Ne 4. . 1 227,000 | 220000 nommmepwsatiuu 2 (ecrecrBeRy 


HO, UTO WIA OMpeeIeHHA pet 
AyUMpyloulel CMOCOOHOCTH MaJIbIX KOJIMGECTB MaJIbTO3bI HAM MIPHIUWIOCh Co 
CTaBUTb TaOJIMLy, MOMOOHY!IO MCHONb3yeMOH MpH MeToae XaresqopHa — Men 
ceHa JIA TOKO3bI). HoBblii MeTOR aJl HAM BO3MOXKHOCTb OpaTb AIA onpe 
WeJeHHA MOJIeKyJIAPHOrO Beca YTvIMKOreHa HaBecKH 30—50 mr u 3ame 
HHTb (OTOMeTPHpOBaHHe, MpHMeHAeMOe 
K. Metiepom, TuTpoBaHveM. 
B ta6a. 1 Mbt TpHBoquM 3HayueHus 
MOJICKYJAPHBIX BeCOB CHHTCTHYCCKHUX UH PacmeNAHeEMOCTb CHHTEeCTEK 
HEKOTOPHIX IIPHPOJHbIX, B TOM 4MCIe «3a- YeCKNX HUH ,3aTpaBOUHD x 


TaOaununa 2 


TPaBOYHbIX> TJIMKOFeHOB, MOJIY4eHHBIX 10 rAUKPreHOB P-amunasom 
mMetoly Meliepa 4 m0 HOBOMY MeTory. 

BenMunubl MOJIEKYJAPHbIX BECOB, Hal- PacuienaemoctTb 
WeHHbIe 10 Merony Meiiepa u HOBoMy Me- praunnason ae 
TOAY, MOCTATOUHO OJIM3KH, OCOOeHHO, MpH- fipenapay yamkorena 3 4 
HHMad BO BHHUMaHHe OObIUHbIe OOAbIUNE 2 y 2, 
KOleOaHHA STUX 3HayeHMi pH ompesene- Se 55 
HHH MOJICKYJIAPHBIX BECOB BbICOKONOJHMe- rear oe 
POB pa3JIMUHbIMH MeTOJamMu. V3 Tab6mMUDbI 
ceLyeT TaKKe, 4TO MOJICKYJIAPHbIe Beca CuuTeTHyeckuh Ne 1 36,3 38,4 
CHHT€ETHYECKUX TIMKOPCHOB MU MpHpOMHbIx » Ne 2} 34,4] 34,6 
ABJIAIOTCA BEJIMYHHAMH OHOTO MOpsAaKa. , x ; ape 3390 

Onpemenenue pacmenane- ,3atpasounii* N41 | 37,1] 38,0 
MOCTH CHHTETH Ye CK WX TIL K/o- . Ne 2 3959 39) va 


reHoB B-aMuaa3sou. HeoOxogzumyto 

Ait paoorn B-amusa3y MbI NowyynmM u3 coesok myKku (°). MepmenT oum- 
ila OT %-aMMasbl UH B TeyeHHe 7—10 He MpoBepasM Ha oTcyTcrBHe 
@-AMUIA3bI, MOCe wero TIPHMeHAJIM B OMbITax. OnpeemeHue pacileniaemo- 
CTH TMIMKOreHOB MpOH3SBOAMJIOCh TIpH MpHMeHeHHUu 1% pacTBOpoB STMXx NOM: 
caxapHOB B alleTaTHOM Oydbepe. Bo Bcex clyyadx MOBTOPHHIMU TpoOamn 
ycTaHaBIMBalacb MOIHOTA pacilienlenus. PesymbTraTbl onpemeweHuaA pac- 
IeMIACMOCTH \CHHTCTHYCCKMX WU 3aTPABOUHbIX TMKOTeHOR NpecraBseHs 
B Ta6. 2. Kak BHAHO H3 Ta6sMIIbI, paciilelmaemocTh CHHTeTHUeCKAX 
rIMKOreHOB B-aMHJa30H OYeHb OJIM3Ka K TaKOBOH NpHpOMHbIX PNMKOreHos. 
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A6dcop6nuOHHBe KPHBble COCTUHECHUH c HOROM CHHTe- 
MHUCCKUX WH <SATPABOUHHX» FAAKOTeCHOB CHUMANCh NO (8)! 
Timi cpapnenua cHumamnac 
TakKKe KPHBad  coeqHHeHHA 
KapTOeIbHOTO aMuUONeKTHHA 
ic Mofo. B ra61. 3 npupeyenni 
OCHOBHbIC JaHHble, XapaktTepu- 
SyIOLIMe MOJLYYeHHbIe KplBbie, 
a Ha pwc. | — KpuBpie cuHte- 
THUCCKHX HOLTIMKOreHOB 
NeNe 2 u 3 B cpaBHeHuH c 34- 
TPaBOUHBIMH PvIMKOTeHaMH H C 
WOJ,a MHJIOMNeKTHHOM. 

Kak BHqHO M3 TpHpemen- 
BIX J.aHHbIX, MO eHHUIe le- 
1H CHHTeTHYeCKHe rIMuKOre- 
bl OJIHM3KH IPHpORHBIM Hi Cy- 
©CTBCHHO OTJHUAIOTCA OT 


MUJIONeKTHHOB. ComnoctTaBuie- p {Ke 6 A 
| f Hee 1h COpONHOHHbIe KpHBble: — lipenapatr 
eo ees C Lanne Ne 2; H—mpenapat Ne 3. a— cuntetuyeckuk ran- 


HO CTPOCHHH CHHTCTHYCCKHX kore, 6—rauKoreH 3aTpaBKu, 6 — aMMaONeKTHH 
JIMKOreHOB (CM. HW2Ke) alot c HOOM 


BLING «=MATepHal O CBA3H 
OJHOH peak CO CTpOeHHeM NOMCaxapHoB THMa riuKoreHa (39TH LaHHbIe 
YIyT OmyOHKOBaHbI B ApyroM Mecte). 

OnpewenenHve CRHHHUH WeNu CHHTETH4YECKHX HW «3a- 
paBOUHBIX» rUIHKOTCHOB (T. e&. ONpeseeHHe COOTHOIIeCHHA OOLLero 
IMCJIa [JIIOKOSHBIX OCTATKOB B MOJIeKyJI€é K 4HCJIY KOHI[CBbIX HeaJIbJlerHqHbIx 

rpymm) MpoBoxusocb MeTOOM Mep- 
Ta6auna 3 HOmaTHOrO) § OKHCeHHR «=o (7). 
(apakTepuctTuka a6cop6uuon- 8B Ta6m. 4 NpuBeqenbl mowyueHHple 
BIX KPHBBX CO@RUHEHHH C HOZOM pe3yJIbTaTbl. 
MHTCTHYCCKHX H 3aATPABOYUHBX Kak BHJHO 43 JaHHbIX Ta6JI. 4, 
TAHKOTC€HOB H AMHAONMTCKTHHOB Tak oKe Kak uw 3 NIPeAbILYULAX, 
CHHTe€THUeCKHe VJIMKONPCHEI OJIM3KH 


ui: z a2  UpHpoqHEIM rmuKorenam KpOulMKa. 
| ee = IlomyyeHHble WaHHble Jaw HaM 
CoeauHenne c uogom Bee| Es BO3MOXKHOCTb paCC4UMTaTb CpeTHIOIO 
252/22  IMHY HapyXHbIX BeTBeH MOJeKYJI 

iE S| & CHHTeCTHYCCKHX [VJIMKOreHOB, cpez- 


HIOIO JJIMHY BHYTPCHHHX BeTBel H 
«CKOHCTPyYHpOBaTb» CXeMbI CTPOeHHA 
‘wuTeTHYeckoro ranKkorena Ne4 | 530 | 1,00 «CpeMHUX MOJeKyI»  TlOyYeHHBIx 
ae on Ree rJIMKOreHOB, MOOOHO TOMy Kak 
3 Ne4| 530 | 0,86  9TO CeJlaHO ODHHM 43 Hac B paooTe 
arpasounoro raukorena Ne1| 500] 0,95 c E. M. Adanacpesoli (4). Cpasue- 
» > Ne2} 500] 0,70 ye crpoeHua CHHTeETHYCCKHX PIHKO- 
Musonextuna. . - - . . +1 570114,30  Torog ¢ ncxO_HBIMM 3aTpPaBOUHEIMH 
| MH Me@KAy coOoH moKa3blBaeT, 4TO 
{aHOoulee OIM3KHM IIpHPOAHOMY 3aTpaBOUHOMY JIMKOreHy, MpakTHYeCKH TOXK- 
(ECTBCHHBIM CMY, ABJIACTCA CHHTETHYeCKH ruKoreH No 3. 
 Cunteruueckuii rauxoren Ne 1 mo eMHHUe WeMH HeCKOJIbKO CXOJeH C 
/MHJIOMe@KTHHAMH, XOTA BCe %Ke OCTAeCTCA PIMKOPeHOM: OH CXOJeH ‘C rIMKOre- 
jaMM M10 MpyrHM MpW3HakaM; KpOMe TOPO, HSBECTHbI MPpHPOAHbIe TyIMKOTeHEI, 
OJIYYCHHbIe OT XKMBOTHBIX MPH OCOObIX pe%KUMaXx IIMTAaHMA C eMHAUeH Wenn 
.9—23 (8). 
CunteruyeckHe runkorennt NoNo 1 um 2 o4eHb HHTepecHbI TeM, 4TO HX 
pelHHe BHYTpeHHHe Wel paBHbI WIM Wake HECKONbKO JJIMHHee HaPyXKHBIX. 
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IIpupoyupie TJIMKOreHbI C TaKHMH OCOOeCHHOCTAMH CTPOeCHHA He ObIJIM H3BeCT: 


ubt, Pamkorenpr NoNe 1 u 2 m0 Tuny crpoeHua MpHOM«KalIoTCA K B-AeKCTPHHAN 
wuIM (p-eKcTpHHaM (MoJlydeH 


TaOunna 4 HbIM pH MelicTBuH ocopH 
Wla3bl) C HeCKOJIbKO yKOpoueH 
Equyuutra elt (nT 6 Tier eek xX M HbIMH WIM «H,OCTPpOCHHBIMH I 


H KOreHOB 
hg Paceees feet do P Hapy2KHbIMH BeTBAMH. 


OrmeyeHHbIe + OCOOeCHHOCT? 
CTpOCHHA CHHTETHUCCKHX II 
KOreHOB OOYCJIOBJICHbI yIOMs 
HYTbIMH OCOOeCHHOCTAMH XO 
ux cuHTesa (crp. 1263). 

TakuM OOpa30M, H3MeHA 
COOTHOMUeHHe aKTHBHOCTe 
cbepMeHTOB 4 ZpyrHe yCJ1OBH 


EnMHuna menu 


IIpenapart 


II ompexe- 
III onpexe- 
qeHue 


I onmpexze- 
sleHHe 


JIGHHe 


CuntetuyeckuH rauKkoren Ne 


bo 

eu) 

bo 

bo 

iS) 
1 

i 


4 E 
; ye PN AT 
5 5) w NES) 4596) 46.2 (HanpHMep, MpoOMoDKMTeIEH 
» » Ne 4] 16,9] 16,6; — wocTb cuHTe3a), MBI CMOrJI 
,»oaTpaBOUHbIK* raukoren Ne 4 | 15,4} 15,0] 15,4 HorvuuTe in vitro cHETeTHy 
De 7 


3 = Ne 2 


CKWe IIMKOreHbl Kak lpakn 
4YeCKH TOKMeCTBeHHbIe Ip 
powuHpm (rumkoren Ne 3), TaK H HeMHOTO OTMUaIOWMeCA OT HUX HM H 
CKOJIbKO NpHOsIM2Kalollueca K AaMHJOMeKTHHaM (ramkoreH Neo 1), a TaKx 
TIMKOreHbI C H€CKOJIbKO YKOPOYCHHBIMH Hapy?KHbIMM BeTBAMH — TuIIla B-MeK 
CTpHHOB (HIM cb-eKCTpHHOB). 
lloctynuao 
2TIY AIS 


UWUTHMPOBAHHASA JIMNTEPATYPA 


( 1 A: C. Katinosa, Bb, H. Crenaneuko, A. H.’lletposa, JLAH, 95, \Ne 
(1954). * Bb. H.Crenaneuko, A. H. Wetrposa, E.Jl.Posengmeabg, A.B. Ko 
TeAbHHKOBA, Yc. copp. 6uor., 32, B. 2 (0), 193 (1951). ®K. Meyer, J, Phy 
Coll. Chem., 53, 319 (4949). 46. H. Crenaneuxo, E.:M. Apanacbesa, JAS 
90, 1095 (1953). °© E. J. Bourne, F. Peat, J. Chem. Soc. 1945, 879, 1949, 176 
°B. H. Crenaneunko, E. M. AdauHacbesa, Buoxumua, 12, 111 (1947 
PA. Potter, Wo Z.~Hassid; J" Am: Chem. ~Soc:, 770, 348853774 cas 
8 M.Schlamowitz, J. Biol. Chem., 190, 519 (1951). 
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BHOXHMHA 


B. ®@HJIHMNMOB u M. HJIbHHA 


COCTOAHHE BHOTHHA B PACTHTEJIbBHOM MATEPHAJIE 


(ITpedcrasaexo akxademukom A. H. Onapurerm 22 II 1954) 


BvoTuH um BuTamMun H ornocutca K u3HOOrM4YecKH aKTMBHBIM Bellle- 
CTBaM CHJIbHOrO AeHCTBHA. SHAHUA OHOXHMUM OuOTHHA KpaiHe orpanuyeHni, 
XOTA STO COCAMHEHHe WIMPOKO paciipCccTpaHeHO B MHpe pacTeHHit HW XKUBOTHBIX. 
Hatiu wccleqoBaHud HallpaBJIeHbl Ha BbIACHeHHe COCTOAHHA OMOTHHA B pacte- 
HHH MW paciipefevleHHa ero NO pa3IMUHbIM OpraHaM. 

B pactuTesibHo KleTKe OHOTHH HaXOMMTCA B CBOOOMHOM H CBA3aHHOM co- 
CTOAHHH. CBOOOHbI OHOTHH H3BJleKaeTCA BOOM; CBA3AHHBIMT OMOTHH MpOUHO 
IIPHCOeCAHHEH K OeJIKy HU OTAeIAeTCA OT Hero MOM BOSACHCTBHEM KUCJIOT, Le0- 

ye u depmenTos (!). B 6ovsee no3qHux pa6otax (*8) nozTBepxmaetca tbakT 
CBASLIBAHHA OMOTHHA OeJIKOM, HO yKa3bIBaeTCA, YTO y pacTeHHii coemuHAeTCA 

C OeJIKOM JIHUIb H€3HaUHTeIbHad YacTb OuoTUHAa. B %*KMBOTHbIX TKaHAX OCHOB- 
Had YacTb OHOTHHA CBA3AHA C O€IKOM HW CBA3b ABJIAETCA Oosee MpOUHOH. 

Jima ompememtenua OMOTHHa MbI NpMMeHATU WpoxKxesol meton (3,9, !°). 
BwoTWH H3BJIeKaJICA “3 MCCIeyeMOro MaTepHasla aBTOKNaBupoBaHHem c 1 N 
cepHol KucloTOH mpu 115° B TeyeHue 3 yac. (4). Uepes kaxAbIi Yac aBTOKJAa- 
BUPOBaHHe MIpepbIBaJIOCb, BbITAKKa OTMPHJIbTPOBbIBAaCb H 3aMeCHAMACb HOBOM 
Tlopuvel cepHow KucnoTh (10O—12 ma KucnoTb Ha | r BOSZYUIHO-cyxoro Ma- 
TepHasa). Tpu Nopuuu BbITAKKH OObEAMHAIHCh, OObEM HX MOBOMICA MO 
50 ma. Bprrsaxkky MOX%KHO XpaHUTb Ha XOJIOLY HECKOJbKO Heeb WM HCMOMb3O- 
BaTb T1lo uacTaM. CepHad KUCIOTa yaaacb H3 BbITAKKH eKHM OapHem 
HemlOcpeACTBeHHO Mepe KaxKAbIM ompemeeHvem OuorTuna. BpiraxKkKa 43 MCCue- 
ayeMoro MatepHadia BHocuTca 10 | Mi B mpoOupku. OHOBpeMeHHO B pay 
MpoOupok BHOcHTca To 1 Ma pacTBopa, comepxxaulero 0,5; 0,40; 0,30; 0,25; 
0,20; 0,15; 0,10; 0,05; 0,00 my Guoruna. IIpoOupKku crepimu3y!oTcA B aBTO- 
Kmape mpu 105° B Tesyenue 20 MHH. 

Cocras muraTeibHo cpemp mia Mpomxeli: MgSO,-7H2,O 1,0 r; 
(NH,) 2SO43,0 r; KH2PO, 2,5 r; acnaparuu 1,0 r; caxaposa 20 r; ZnSO4- 7H20 
1,0 mr; CuSO.-5H.O 0,1 mr; FeSO,-7H:,O 0,85 mr; THaMun 4 Mr; HHOSHT 
10 mr; maHToTeHaT Kasmbiua 0,5 mr; nupogoKcnH 1,0 Mr; BoAbI WecTHIMMpoBaH- 
Holi qo 850 ma. Cpema, momelieHHaa B KONOy, CTepHsusyeTCA OMMCaHHbIM 
Bbillle cocobom. J[poxxu Saccharomyces cerevisiae 77 (KyJIbTypa Ha CycJI0- 
arape) BHOCATCA B cpefly B KomuuecTBe 2—10 Mr cyxoro BelllecTBa Ha I a cpe- 
mot. Tlocne BCTPpAXHBaHUA ApoxKKeBaA CYCMeH3HA BHOCHTCA B MpOOMPKH C HC- 
cHe_yeMbIM MaTepHasioM M OMOTHHOM M0 5 MII B Kak /lyio. TlopropHocTp 
5-Kpatuas. UnxyOauna 16—24 uaca. Pocr qpoxxel onpememnerca (poTosmeK- 
TpHueckuM KosopHMeTpom. V3 noKasaHMM pocTa ApoK Ken B mpoOupkax c 
6HOTHHOM CTPOHTCA KpHBas, Mo KOTOPOM oMpemedneTcA comeprxKanHe 6uoTHHA 
B OMBITHBIX NpooupKax. MakcuMaJIbHbIM pocT ApoxoxKen Hao qaercsn OOBINHO 
mp BHecenuu 3—4 My OHOTHHA B IIpO6Upky, MOJyMaKCHMaJIbHEIM PocT — Npu 
BHecenun 0,1—0,2 MY OvoruHa. CogepkaHve OMOTHHA B OMbITHBIX mpoOupkax 
JLOJOKHO ObITb OH3KHM K MOJlyMaKCHMyMY. 
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Lurpat narpus | r/ B KauectBe Oyepa ycKOpAeT MAKCHMAJIbHBIM POCT Ha) 
10—12%, a nouwyMakcuMadbHbIi Ha 2—3%, 4TO MO3BOJIHeCT OTKA3aATbCA OT! 
lIpHMenenna Oydepa. Yculenve adpallMu MMTAaTe/IbHOK CpeAbl WyYTeEM BCTPAXH-- 
BaHUA MpoOupoK ycKopso pocr Ha 30—35% B Mpezedax MOJyMaKCHMyMa Hi 
MakcuMyMa. B vteveHve wHKyOauMH ocTraTouHO 4—5 BCTPAXMBaHHH M0: 


5—10 cex. 
TAO se Gi) 4 


Onpenenenune ONOTHHA B TNOAHOK MHTATeCAbHOK 
cpeme uw MpH HeROCTAaTKe BHTAMHHOB 


O6HapyxeHO 6HOTHHAa B MY 


~ | fo OOH Aa PY2KeCHHA 
KapTOPeJIbHbIH | cuHTeTHYeCKOrO 
cox + 0,1 My 6HOTHHA 
OnoTuna 


TecrT-opraHu3M KapTodesb- 


Hpbi = COK 


IlpH HOpMasbHOM COepxaHHH 


BUTaMHHOB 
S: Gereviside: 705,23 0,088 | 0,190 | 102 
S. ellipsoideus 465 . . . 0,082 0,185 103 


Ilpu COqep2xKaHHH BHTAaMHHOB 
20% OT HOpMambHOTO 


SeiGereViside wim. ilies 0,043 0,170 427 
S. ellipsoideus 465... 0,100 0,180 80 


BaxkHoe 3HayueHHe HMeeT BHTAMHHHAA YaCTb NHTATeCIbHOM Cpebl, Tak Kak) 
WpPOARM HyKTAalOTcA B KOMMNeKce u3HOMOrMYeCKH AKTHBHBIx BellecTB. M3 
Ta6u. 1 BHAHO, YTO TOUHOCTh ONpeseNeHuA OHOTHHA 3aBHCHT OT AOSHPOBOK BH- 
TAMHHOB B MMTAaTeIbHOK cpeye: MPH NOHOM MHTaTeMbHOK cpexe mpu BKIOUC | 
HM BC€X HeOOXOAMMBIX BHTaMHHOB B HasiexKalleli KOMUeHTpalluH aHHbie 
ompemeseHuA OHOTHHA JleKaT B OMYCTHMBIX IPH aHaMTHYeCKOH paboTe rpa- 
HUWaX TOUHOCTH; CHWKeHHe KOHICHTPallMH BHTAMMHOB B NHTAaTebHOM cpene | 
yBeIMuNBaer OlNMOKy onpemenenust. Pasnuana B pocTe MHAMKATOpHbIX opra-| 
Hu3M0B — Saccharomyces cerevisiae 77 u S. ellipsoideus 465 npw nomHoii 
THTAaTeJIBHOM Cpee CrvlaxKHBaIorTcs. 


Ta6auna 2 


CBOOORHDK U CBASAHHDIH OUOTHH B | 
npopoctTKax 


Coxepxanne OHOTHHA B BHITHKKe B MY/MJ 


Marepuaa BOUHAS KACJIOTHBIEC BhITAKKH 
BPITHKKA | 41N HeSO, | 2N H2SO, | 5N H,SO, 

Ilpopoctku nmmennupl 58 250 255 170 

Ilpopoctku kyKypy3bi 78 118 118 147 


JlanHbre 0 HH3KOM COfep2KaHHu CBaA3aHHOrO GONOTHHA (7) B cBexKHX Bere- 
TaTHBHBIX OpraHaxX PpaCTeHHH MbI OObACHACM HeECOBEPIICHCTBOM MPHMCHABLUIeli- 
ca MeTowMKH. JIlamten (7) OOHapy2KHBaJl B KHCJIOTHDIX BbITAKKAX W3 CBEKIII, 
KallyCTbl, MOPKOBH, TOMATOB, MaJIMHbl MeHbille OHOTHHa, YeM B BOJHbIX BbITAK- 
kax. Uspneyenne OuoTHHa KMCIOTOU, MOBUAMMOMY, CONPOBOxKAaocb B LAaHHOM 
culyyae ero paspylleHveM. 3HauNTeTbHOe COsepKaHHe OUOTHHA B BOJHOM BbI- 
THOKKE OOLACHACTCA TEM, UTO H3BIEUeHHe BOAO MpOBOLMMOCh NO MaBMeHHest, 
a 9TO NPHBOAWIO K OTULeNJIeHHIO OT 6eKa 4aCTH CBA3AHHOPO 6HOTHHA. 

Hwxke Mbi IPHBOLHM pe3vJIbTAaTbI OMbITOB MO yCTAaHOBJIeHHIO MIpOUHOCTH CBH- 
3H OMOTHHA C KJICTOUHbIMH OerKaMu B 10-2HeBHBIX IipopocTKax MIMeHHIbI xv 
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Kykypysbl. Alnsa sTol Wem MbI IpousBemM usBMeUeHHe OHOTHHA BOOK H CepHor 
KUCJIOTOH pasJIMuHOK KOHIeCHTpallHu, CYHTAA, UTO CBOOOAHHIM OMOTHH H3BJIe- 
KaeTCaA BOMOH pu KunaveHuu. Wspneqenue nytem 30-muuyrHoro KHIayeHuA 
‘MOka3biBaeT, YTO B pacTBOP MepeXOAHT HeMHOro GuorTuHa. B 10-qHeBHbIX Mpo- 
PocTkax MMeHHUbI U KyKypy3bI OdOsbIad YacTb erO HaXOZUTCA B CBA3AHHOM 
COCTOAHHH (TAO. 2). KucuOTHbIe BLITAXKKH POTOBMIHCh aBTOKJIaBHpOBaHveM 
M3MCJIDUCHHBIX IIPOPOCTKOB Cc KHcuIOTOH mpu 120° B reuenne | uaca. 

|  ABTOKIaBHpOBaHHe c KHCAOTOM UpHBOANT K OTILeMeHHIO CBA3aHHOTO 6u0- 
}THHa H Coulee NoHOMY ero H3BeYeHHIO M3 MaTepHasa. ITH pesyJbTaTbI Mon- 
| TBCpXKTaloT H AOMOJIHAIOT BHIBONbI, CeJIaHHbIe B CBA3H C H3BIeVeHHeM OHOTH- 
‘Ha BOOK, O MpeHMyLeCTBeHHOM HaxOXKeHHH STOTO BelllecTBAa B CBA3AHHOM 
}cocTosHHH. Kucsora upa BbICOKOM TemMMepatype, oTiuleniaa O“0THH OT belkKa, 
)BbISbIBACT B TO K€ BPCMA eFO YaCTHUHOe paspylieHHe. SHayuTeMbHOe comep- 
}2KaHve CBA3AHHOrO OMOTHHA B JIMCTbAX pa3JIHYHbIX pacTeHuli ycTaHOBU Jo 
etoro B. Pununmos (2). 


TaOauna 3 


Pacrenusa nares Pacrenua ae 

)}Apaxuc, ceMeHa BO3YIIHO-cy- Manyapuu, MI00B. coK .. . 46 
eexue----- 2. - ee es 1110 KOpKa CBexaA (0e3 
(Coa, CeMeHa BOSAYINIHO-cyxue . 750 SPOON) G6 4° 6 6-60 438 
\Topox, 5 ; ee a 244 IMGuatereiugl, SHO) 5 6 5 4 ul oe 94 
| Timennna, ceMeHa BO3JYUIHO- A MaHHad Kpyla as 415 
eecyxve .. s+ +e se. 216 Puc nowMpoBaHHbld. . .. .. 32 
(TpeukuH opex, cemMeHa B03- Kaptogewb, KpaxMan. . . . ./He OOHapyx. 
MeetyWIHO-CyxHe . . . . . ws 222, UiVem uae | a Bea & pe ye 825 
(Kemp cuOupcKkHi, cemeHa BO3- Kakao, B mopouike . aos, ms 940 
MeOIVINNHO-CYXHE .... 1. 82 CmMopoyquHa vepHas, cyllen. 
wOrypeu, cBex. Miombl . .. . 24 GEOWI SD A oe Ab epee, ca of see 598 
ply. CBCK. JHCTIDA...... ; 64 Buuivs, cywieH. Wn0mbl . .. . 239 

ey ROB UIA .te 2 + 0 3) 21 || UepHocaus, cyuleH. MOAb . . 42 
MUCCHOK, JyKOBUNa ......, 22 Muujaidb, : < ran: 569 
Mesekia, KOPeHb . .....: » 49) 


CoepxxaHve OHOTHHA B MIpOAyKTax PpaCTHTeJIbHOTO MpOWCxXOKACHHA, BXO- 
AAWUX B COCTaB MMIUH 4YesloBeKa, H3y4yeHoO cabo. MMetwomMeca B HTepaType 
}CKYJHbIe HW paccCeAHHble TaHHble TpeOy!loT 3HAUHTeJIbHbIX MOMpaBOK, TaK Kak 
| Mp BbIMOJIHeHHM aHasIM30B He BCera YYHTbIBAIHCb CBOMCTBa OMOTHHA M ero 
COCTOAHHe B pacTeHun. Mexyy TeM. BbICOKad u3HOOrMYeCKadA AKTHBHOCTb 
(9TOrO COCIMHeEHHA HM UIMpokoe pacmpoctpaHeHve TpeOyiOT KOJIMYCCTBCHHBIX 
) ompeqenenuit ero B IposykTax WupoKkoro noTpe6s1enua. IipaMenaa omucaHHyto 

BbIllie MeTOAHKY ONpezeeHHA UM NOMHOTO H3BJICUeHHA, MbI MpoBesU onmpesese- 
|HHe OHOTHHA B MpOyKTax PaCTHTeMbHOTO MpPOHCXO*KTeHHA. 

IlomyueHubre ZaHHbie (CM. Tas. 3) TOBOPAT O 3HAYHTebHBIX pasIMYHAX B 
“comepKaHHu OMOTHHA MaKe y CHCTeMaTHYCCKH POACTBCHHIX BUAOB pacTeHHl. 
‘Kak mpapuso, OMOTHH conyTcTByer OeIKy, KOHWeHTpHpyACb B OpraHax, Oora- 
-THIX 6eJIKOM; MaJIO OHOTHHA B OpraHax, COMepKalllux MpeuMyllecTBeHHO yruie- 
| BOJIBI. 

Jina 6voxuMuH OHOTHHA UMeeT 3HAYeCHHe YCTAHOBHTb BaBHCHMOCTb MexKLy 
| npoueccamu o6pasoBaHua OekKa H HaKOMMeHHA OHOTHHA B TKAaHAX. 


Xa6aposckuh rocysapcTBeHHbIit Toctymu10 
nemqarorHyecKHH WMHCTHTYT 5 Il 1954 
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Aoxaaqgn Axkagemun Hayx CCCP 
1954. Tom XCV, Ne 6 


XHMHYECKAA TEXHOJIOTHA 


WH. ©. KAHABEILL 


O MEXAHH3ME OTBEPLEHHA TEPMOPEAKTHBHbIX 
NJIACTHKOB (MPECCMATEPHAJIOB) 


(ITpedcraszexo axademuxom IT. A. Pe6undepom 26 II 1954) 


IIpoueccs! MpeppallieHHa TepMOpeaKTUBHbIX CMO B HavasbHOH cTaquu 
MTBEPMeHHA HeMOCTATOUHO U3yyeHbI. KuHeTHKa oTBepweHHA MpH Mepexose 
‘MOJI H3 Pe3HTOJIa B peSHT u3y4aacb B paooTe (!). IIpeacraBaser uHTepec 
icCJIeQOBaTb M€XaHH3M MpeBpallleHHA CMOJI IPH Mepexose UX 3 pesoula B pe- 
SKTOJI Ha pa3SHbIX CTAMHAX MH3POTOBJICHHA TEXHHYCCKHX TePMOPeaKTHBHBIX 
IPECCHOPOLUKOB. 


Klfeme A kt Jom? 5 
60 60 
S 
% 
iS) 
Ta glee 
x Wf) 2 
s Wye 
& 2 2g 
S 
aS [Sh 
@ w 


F 409 O27 045 d65pas W009 027 045 pad 
1 2 3 4mun Q2 06 10 02 06 10 
(Ss 


&-_—— ——$_—- 


Puc. 1. Kunetuka mpouecca oTBepxeHua UM ynpyro-3acTH- 

yeckHe cBosicTBa upu 170° npeccMaTepHasOB Ha pa3sHbIxX CTAaqHAX 

U3roTOBeHHA. A—KUHeTHKa OTBepgeHud; Lb —Mexannyeckne 

CBOHCTBa MaTepHalla Ha MpOMeKYTOYHOK CTaqHu OTBeEpseHus 

(n0 10 KI'/cm?); B — MexaHuyeckue CBOHCTBa B KOHEYHOH cCTaquu 

OTBepeHuA. wm — yrod MoBopota B pasuanax; E— OTHOCHTedb- 
Had Jepopmayys 


UccieqopaHua MpoBoAuIHCh Ha Mpecciopollikax, MOABepraBlluxcA pasHou 
IPpOMOJKUTEJIbHOCTH BaJIbUeBaHHA, HOBOJAYHOTO UM pe3OJIbHOrO THIOB, H3rOTOB- 
JIA€EMBIX CYXOBAJIbIOBaHHbIM CIOCOOOM, a TaK?Ke IIpH paSHOM BpeMeHH Ten- 
NOBOH OOpasoTKH Mp CylIKe pe3OJIbHbIX MpeCcMaTepHaJIOB IMyJIbCHOHHOTO 
cioco6a MpOusBOscTBa. 

VsmepeHve KMHeTHKA Mpolecca MpeBpallleHHA CMOJI B TIpeCcNopoulKkax NpH 
Hepexoyle 13 OMHOTO COCTOAHHA B U[pyroe, a TakxKe OlNpewedeHve TeXHOOrHye- 
CKHX CBOMCTB MpeCCMOpouKoB MH ypyro-31aCTHYeCKHX CBOMCTB OTBePACHHbIX 
IIpeccMaTepHaJIOB B H3MLeIMAX, OTMPeCCOBAHHBIX H3 MpeccNopouiKa, B3sATOrO Ha 
PasHbIX CTAMMAX HSPOTOBJICHUA, IPOH3BOAM/IMCb MO H3MeHeHHIO HalpAaAKeHHA 
CIBura pW 3a4aHHOM rpaueHTe CKOPOCTH WIM NO BASKOCTH B 3aBMCHMOCTH 
OT BpeMeHH HM OT WeopMalNu Ha MacTOMepe CHCTeMbI aBTopa Cy 


B pesysbTaTe IpOBeAeCHHbIX U3MepeHHH MPH pasJIM4YHbIX TeEMMepaTypax Mpt 
Tapsenun 350 KI/cm? 6bln0 ycTaHOBJIeHO CIeAyloulee: 
I. Ilo Mepe yBemHueHHA MpOAOMKUTeIbHOCTH BaJIbIeBaHHA M TEIVIOBOR 
O6pa6orku B Mpouecce cylKu (cM. KpuBble /—5 Ha puc. 1 A) TrepMopeakTuB3 
HBIe TipeccMaTepHaJIbl MpeTepleBaloT M3MCHEHHA, KOTOPble XapakTepH3yIoTCs) 


cek 


NS 
S 


DH OEHUA 
S 


Epeman 00 vavana ombe 


120 160 


140 


Puc. 2. 3aBHCHMOCTb BpeMeHH JO Ha- 
yalla OTBEPAeCHHA OT TeMMepaTyPpbI 


UjkT 
@ = Ae™'’, 


rae 8 — BpeMaA MpeOblIBaHuA MpeccMaTepHasa B BASKO-TeKy4eM COCTOAHH # 
cex.; U—cso6oqHad 9HepMmia aKTHBalHH peakuMu 


KKaJI/MOJIb; J — aOcojloTHaH TeM- 
mepatypa; k—xouctanta bBospu- Ta6auna 1 
MaHa; A—MapaMmeTp, 3aBHcAni 


OT KOJIMYUECTBa IIPOMYKTOB B Ipecc- 
KOMITOSHILMY, CHOCOOHBIX BCTYHaTb 


B peaKI[HtO, B IIpOMeHTax. 


a) YMeHbINeHHeM IlaBKHX HM PpacTBO) 
PHMbIX MpOAYKTOB WIM YMeHbIIeHHeM CO) 
JepxKaHHA IKCTParupyeMbIX B CIHPTO) 
OCH30bHOH CMecH OT 53 Mo 34%. 

6) UsmeneHveM KHHeETHKH Tpoleccé 
OTBepHeHHA WM TEXHOJIOrHYeCKHX CBOHCTB: 
MOCTeMCHHBIM YyBeJIMYCHHEM BASKOCTH ¥ 
YMeHbIIeCHHEM IIPOOJIKHTEIbHOCTH Bpe? 
MeHH peOblBaHHA peccMaTepHaa # 
BASKO-TeKy4eM COCTOAHHM, yBe/IMYeHHeN 
CKOpOcTH OTBepeHHA HU YBeIHYeHHeN 
XKeCTKOCTH MaTepHasla KOHeYHOH cTaqun 
oTBepweHua (cm. KpuBbie J—5 puc. 1 A)! 
Ha yuacTKe BxA3KO-TeKy¥ero COCTOAHHS 
KOIMPHUMEHT BASKOCTH IIpeccMaTepHaJoR 
usmMensetca oT 30-108 no 400-108 mya: 
YMeHbILeEHHE MPOMOJKUTebHOCTH Mmpeduti 
BaHUA TepMOopeakKTHBHOTO MpeccMaTepHa 
Jia B  BSA3KO-TeEKYYCM ‘COCTOAHHH (CM 
puc. 2) c Bo3pacTaHHveM TeMMepaTypbI 
YMeHbINeHHeM COepxKaHHA B CMOJIE HHS 
KOMOJICKYJIAPHBIX (paki H MpORyKTOB: 
CMOCOOHBIX BCTYMaTb B peakIIMIO B XOnd 
OTBepeHHA, MOLWHHAeTCH ypaBHeHHi 


(1) 


MOJIAKOHTeCHCaluH & 


SuHayenne cCBOGOORHOH TeNAOBO? 
Q9HEPrHN MH XHTPONMHH AKTHBALH® 
pe aku MOAMKOHAeNCanuU bene 

HO 


BOLZAYHOrTO HPe€Z8ONbLBHOLTO THOR 


Orcioma clekyeT, YTO Mpomecchl 
NOJMKOHAeHCamuN (?, +), CBASAHHBIC 
C MpeBpallleHHeM CMOJI Ha yuacTKe 
BASKO-TeKYYerO COCTOAHHA WIM ph 
Tlepexofle W3 pe3soJla B pesHTOJ, Ipo- 
TeKalOT MO CTaTHCTHYCCKHM 3aKO- 
HaM. B_ pes3yJbTaTe MpoucxOLUT 
OJHOBPCMECHHBIM MOCTeMeHHbIM TMepe- 
XO], BCCX (PpakUHH CMO 3 OMHOM 
CcTaqHH OTBepweHHaA B Apyrytlo, HO 
Tak Kak Ooulee HA3KOMOJI€KYJIAPHbIe 
IOJIMMepbl Ooulee MOABY2KHbI, TO OHH 
ObicTpee BCTYMaioT B peakIUMIO 10 
CpaBHeHMto C Ooulee BbICOKOMOIeKy- 
JISPHbIMH, KOTOPbIe MeHee MOABHK- 
Hpt (*). 


TO-PopMaNbAeCTHURHHX CMOUR 


B UNpeccnwopowmKkax 


sees] © oe Se 

Mapxa mpecc- RES E s e . 
MaTepyHalia Shovein =a re 5 = 
Ssszl es |8 S| « 

oe aes 

KKaJI/MOJIb OQyx =< 

K-18-2 46,6 | 30,4 | 34 4,40 
K-17-2 16,6 | 30,0 | 30,2 | 2,52 
K-45-2 . .| 46,6 | 30,3 | 30,8 | 1,90 
K-211-3 . 45,0 | 27,4198 | 7,40 
K-21-22 . 11,3 | 48,9 | 17,3 | 1760 


B 3aBHCHMOCTH OT TOJHAACMepCHOCTH CMOVJIbI H KONMUeCTBA HUSKOMONe 
KYJAPHBIX (pakuUMli, COMepxKaliMXCA B CMONe H CHOCOOHBIX BCTYMaTb B peak: 
IWHI0, OYACT ONPCLEMATLCA MPOLOMKHTCMbHOCTH BPCMeHH MpeObIBaHusA Mpecc: 
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laTepHaJia B BA3KO-TeKyYeM COCTOAHMM (COKpallleHHe POPU3OHTaMbHoro yua- 
TKa y KpuBblx /—5 puc. 1 A). B pesyaptate raxoit peakWMu, MpoTeKarouleit 
-@ PasHbIX 9TallaxX W3POTOBJICHHA MPeCCHOpOMKOB, CMONa HepeBowuaca Ha 
yoslee TIyOOKYyIO CTaQMI0 MOJMKOHZeHCalMH, a MoTOMy ona OyzeT XapakTepH- 
OBaTbCA MeHbINeH NOMMAMCMepCHOCTbIO HIM Ooubiel OHOpOmHOCTDIO 119 
)pakIMOHHOMy cocTaBy. BcnexcrsHe 9TOrO Ha pa3HbIX aTallax H3ronoBeHHA 
ONyyaloTcH MPeCCHOPOWKU C Pa3sJIHYHbIMH TEXHOJIOPHYeCKHMU XapakTepHCTH- 
-* a MaTepHaJl B H3eIMAX M3 TaKOrO MpeccnopoliKa OTMMYVAeTCA NO CBOMM 
MIpyNO-2acCTHYeCCKHM CBOMCTBaM (cM. puc. | H 3). 

Ha6soyqaemoe nMoHmKeHHe yn- ‘ 
TO-9lacTHyecKUx cBolicrs mpece- “70m 
ae B M3eIMAX (CM. 

c. 1 5B u B), ormpeccopanypx 13 
peccnopoulka, cojepKatlero mo- 
BINIGHHOe KOJIMYeCTBO WIaBKOH U 
ACTBOPHMOH cMOJIbI (KpuBan J Ha 

c. 1A), oObsacHHeTCA TeM, 4TO 
pu Oomee ObICTpoM mMpotiecce oT- 
PHeHuA CMOJ B MpeccmoporlKax 
pH TeMMepaTypax mpeccoBaHua, 
BbIUICHHbIX 10 CpaBHeHHIO c TeM- 0 M4 4 6 8 10 mun 
epaTypaMH BaJIbIleBaHHA UH CyIIKH, 
ee oOpas0BaHHe Ooylee Puc. 3. M3smenenne texnonoruyeckux xapak-- 


IXJIOH CTPYKTYPbI CMouI H McHee  TePMCTHK: ee mpeccmaTepnaia (a) 
B 3aBMCHMOCTH OT NOOaBKH TekCaMeTHJeHTe- 
pouHoro MaTepuaa (KpuBbie J u 2 TpaMuna (6) vu OTBeEpAHTeJeh THA OKMCH Mar- 


a puc. | Bu B). Ecam xe cmovla nua wan ugpectu (6); HOBOJa4HOrO mpeccma- 
pepezeHa Ha OouJlee rulyOoKyio Tepuana (2) mp ytaneHun seTyunx (0) u B 


amvio KOHeHCalHu (KpuBbie¢du 5 C1Y4ae nepeBowa CMOdbI ‘Ha Oonee ray6o- 
a puc. 1 A) IpH Temnepatypax KyIO CTaHIO MOJyKOHJeHCauHH (Ee) 
aJIbILeBAHHA H CYIIKU, 3AaHM2KCHHBIX 

(0 CpaBHeHHIO ¢ TeMMepaTypOH MpeccoBaHuA H3NeNHH, TO NOJyyaeMbli B 
3eIMAx MaTepHal (KpuBble 5 u 4 na puc. 1 B u B) xapaxrepusyerca 
OJIee JJIMHHbIMH pa3BeTBJICHHbIMH 1eNAMH MOJIMMepHbIX MOJIeKyuI, Ha 
TO yKa3bIBaeT yBeIHYeHHe HalpAKeHUA CABHTa HM yBeJIMYeHHe OTHOCHTEIb- 
oH edopMaluu y MmpeccmMaTepHaJIOB, OTBePpACHHBIX JO MpoMexkyToUHOH 
Tamuu B10 KI /cm? (cm. puc. 1 5) wu Mo koneuHok craqum (cM. puc. | B). 
JI€OBATeIbHO, WIA MOJyYYeHHA SoJee BbICOKOKAYECTBEHHBIX IIPCCCHOPOLMIKOB 
MOIa y HUX OJIKHA HAXOMUTbCA Ha MPOMEKyTOUHON cTaquW — Mex Ly peso- 
(OM HM pesHTosiom (cM. KpuBble 3 u 4 Ha puc. 1 A). Ilpeccmarepuauni, y 
OTOPbIX CMO/Ia MepeBemeHa B CTaqMio, OH3Ky!o K pe3sHToy (KpuBbIe 5 
uc. 1 A), xapaKxTepu3y1oTcA Ha MpOMeXKyTOUHOH CTaqMM OTBepeHHA MeHee 
acTOH CIUIMBKOH MOMMMePHbIX Welle, Ha ITO yKa3bIBaeT NOHMKCHHE MOJyJIA 
IIpyrocTv, yBemMmueHve HallpsxKeHHA CUBHTa M OTHOCHTEIbHOH MepopmManuu 
KpuBpie 5 puc. | 5). 

TakuM o6pa30M, Mpomecc oTBepeHua TpeOyeT He TOJIbKO COJIMKeEHUA 
[eK Ly cCOOOM pearupylollNx MoOuIeKyJ, YTO OCYILeECTBIAeTCA Mp PopMoBaHuu 
BleiuH, HO H 3aTpaTbl HeKOTOPOrO BpeMeHH Ha BbIepKkKy NOM Mpeccom. 
locmeqHee 3aBMCHT OT BpeMeHH pesaKcalun ('!) (BpemMs Mepexoga B paBHoBec- 
foe COCTOAHHe NomMMepa, MePopMUpoBaHHONO B NOTOKe pH MopMoBanuu 
3enui) HW BpeMeHH, TpeOyeMoro Ha 3aBepllieHHe peakI[Mu, KOTOpoe OyzeT 
O3pacTaTb BCJIENCTBHe yMeHbINeHHA SHTPONHM aKTHBAIlMM peakUH OTBEep- 
eHHA IIpH Mepexose cMou Ha Oosee rmyOokyto CTaqMi0 NOJIMKOHMeHCallHu. ITO 
omTrBepxKlaeTca WaHHbiMu Tab. 1, KOTOpble yKa3bIBalOT Ha MeHDbIIIyIO BeJIH- 
MHY SHTPOMMM AKTMBAMM y pesO/IbHOTo MpeccmaTepwana K-21-22, usro- 
OBJIAeMOrO Ha Ooulee BASKHX CMOaX MO CPaBHeHHIO C HOBOMAYHbIMM — Tuna 
7 18-2. 

II. IlpucyrerBytoujve B TepMOpeaKTHBHDIX IpeccMaTepnaax pasHoo6pas- 
BIC 10 CBOeL MPHpOMe HH3KOMOJICKYJAPHbIe MPOAYKThl MOryT ObITb passese- 
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HbI Ha 2Be OOIMIMe PpyHlbl: AKTHBHbIc H He€AKTHBHb!e, MO-pa3HOMy BJIMAIOUL 
Ha H3Me€HeHHe TEXHOJIOPMYeCKHX CBOHCTB TePMOpeaKTHBHBIX MpecCMaTepHa 
HW YIpyro-31aCTHYeCKUX CBOLCTB MaTepHaJia 'B H3feNMAX (CM. PHC. 3). | 
K mepBoi rpytile MbI OTHOCHM BCe Te HH3KOMOVJICKYJIAPHbIC MpPOMYKThI, 
TOPble CMOCOOHbI BCTYHaTb B PeaKIWIO Ha BCeX 9STallaxX NpeBpallleHAA CM’ 
3 OMHOFO COCTOAHUA B Mpyroe, a HMCHHO: MPOAYKTH, HaxomAllMecA BE 
YaNbHOM CTaMH MOJIMKOHeHCalMu, HU3KOMOJIeKyJApHbIe (paki © CMC 
reKCaMeTHJICEHTETpaMHH, OTBEPAHTeJIM THA OKHCH MarHHa, H3BeCTH HW H€KO} 
pble Apyme. | 
Ko Bropol rpymme MbIl OTHOCHM He€KOTOpble H3O0MePbI HCXOHOFO CbIpbA, , 
BCTYHMBIUHe B peaKIWIO IpH KOHZeHCalMM MO TeM WIM ApyrHM NpHuHHaM 
MOPYIIMe IIPHCYTCTBOBaTb B CMOJIaX, HH3KOMOJICKYJIAPHbIC MpORYKTHI, ae 
JIA€MbI€ K IPECCMOPOWMIKaM B KayecTBe CMa3KH, BJlary, TePMOMNAacTHIHy10 
MOHEHTY CMOJIbI M Ap. | 
IIpoxykTbl, OTHOCALIMeCA K MepBOH rpynie, 3a HCKIIOUCHHeM orBepuren 
TUMa OKHCH MarHiA MW WSBeCTH, CHHKAlOT KOIPDUUHEHT BASKOCTH, HallpsKel 
CRBHTa WIM MOBbIMUAIOT MIaCTHYHOCTh IIpeccMaTepHaJIOB, HAXOMAULAXCH B BE 
KO-TeKy¥eM COCTOAHHH, CHH2KAIOT HallpAxKeHHe CIBMTa MaTepHaJa B KOHeUE 
CTaMH OTBePpAeHHA, YAJIMHAIOT BPeCMA MpeObiBaHvA Mpecciopouika B BAS 
TeKyYeM COCTOAHHH 3a CUeT TIpoTeKalolleH BO BPeMeHH pieaKIHH MOMKOH 
Call HW yJJIMHAIOT BpeMA OTBepeHuA (KpuBble J Ha puc. | u 3). B peso 
HONO THMa CMOJIAX TeEKCAMeCTHJICHTeETPaMHH TakKe CHHKaeT BASKOCTb, YVIMEI 
BpeMA IpeObiBaHuA MIpeccMaTepHaJla B BASKO-TeKYYEM COCTOAHHH; STO yKa 
BaeT Ha peaKkIHIO C OOpas0BaHHeM HavaJIbHbIX MPOLYKTOB KOHAeHcanHH. B 
HeuHOM CTaqHM OTBepAeHHA MaTepHasl NpuCOperaer NOBbILIeHHbIC 3Haue 
yUpyro-3JlacTHYeCKUX CBOHCTB 3a CUeT CBA3bIBAHHA TEPMOIWACTHYHOH KON 
HeHTHI CMOJIbI HW pOcTa 6osee JWIMHHbIX Pa3sBeTBJICHHbIX NOJMMePHbIX MOE 
B pesyuibTaTe peaKiLHH, BbISBAaHHOM JOOaBKOH NeKCaMeTHJICHTeTpaMHHa, 
30JIbHbIM IIpeccMaTepHaJl, XapaKTepHSYIOWMHCA KPHBOH a Ha px. 3, an 
ulaeTCH B MaTepHadl, XapakTepH3ylolululica KpHBoH 6, KOTOpHI o6Na) 
6OuIbIeH CKOPOCTbIO OTBeEPAeHHA MPH Mepexoye U3 CTaHH pesuTO/a B pe 
OrsepAHTeIM THA OKHCH MarHHA WH M3BeCTH BbISbIBAIOT CLIMBKY MouHMep 
welleli Ha BCeX STaMax peaKUMH OTBEPeCHHA, B pe38yJIbTaTe 4ero KMHeT: 
npowecca OTBepeHHA Takoro MpeccMaTepHasla XapakTepH3yerca KPHBO 
(puc. 3), pacnouaraioulelca BbILe KpHBOM @ Ha BC€M MYTH peakiMn, 
IIpogzyKrsl BTopok rpynmbl, He BCTyMalolMe B peakI{MI0 pH OTBepse 
CHHKAalOT HallpxKeHHe CABUTAa WIM KOIPDUUMEHT BA3KOCTH B HataJIbHOH 4 
HM OTBePeHHA, WpaKTHYeCKH HE BJIMAIOT Ha MPOMOJKHTEbHOCTh BPeM 
MpeObiBaHHA MpeccMaTepHasla B BASKO-TeKYYeM COCTOAHHM HM Ha CKOPOCTS> 
BepNeHHA, HO CHMKaloT HalpAKeHHe CABHTa B KOHEYHOM cTanqMu OTBe 
HHA, T. €. MOBbIMMAIOT IacTHYHOCTh MaTepvana. IIpeccmaTepua, mporecc? 
BepMeHUA KOTOPOTO XapakTepH30BaJICA KpHBOM e Ha pue. 3, Nocwe ymaue 
JleTy4uux XapakTepusyeTca KpuBoH O. Ec 2Ke OH NOMBepraerca TenJOBOM 
paOorke B TaKOM CTeNeHH, ITO MPOMCXOAUT He TONbKO yasenue’ JeTyyHX, F 
MepeXO CMOJIbI Ha Oolee riyOoKy!0 cTaquio KOHAeHCaLMH, TO Mpouecc OTE 
JHA eo OYM€T XAPAKTEPH3OBaTbCA KPHBOH € C YMCHbIICHHBIM BpeMeHeM Th 
ObIBAaHHA B BASKO-TEKYYCM COCTOAHHU, yBeMYeEHHOM ckOpocTbio oTBepze 
M YBeJIMYCHHEIM HallpAKeHHeM CABUTa B KOHeYHOM CTaqHM OTBepAeHUsA. 


Hay 4no-nccrenoparenbcKuit Nocrynuuot 
MHCTHTYT WlacTMacc 14 XII 1953) 
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XHMHYECKAS TEXHOJIOTHA 


I. A. TECHEP 


PACYUET MPOMLECCOB HENOJIHOTO FOPEHHSA 


(ITpedcrasnrexo axademuxom H. H. Cemexoeoim 8 II 1954) 


) B mpuMeHeHun K MporeccaM ropeHusa TepMOAMHAMHKa ABJIAeTCA He3aMeHH- 

MBIM MeTOJOM HCCJIEOBaHHA, TaK KaK MO3BOIAeT HAHTH TeMMepaTypy HM COCTaB 
POAYKTOB POpeHHA Np CaMbIX PasJIMYHbIx ycuoBuAX. JA sTOH We paspa- 
OoTaHbI CilelHaJbHbIe MeTOAbI pacuera. B ocHOBe STHX MeTONOB J@KUT Mpes- 
TaBJICEHHe O PABHOBECHH OOPasyIOLWUXxca MPH TOPeHHA MpOMyKTOB. 

B nocmeqHee BpeMA OombWIO0e MpakTHyeckoe 3HayUeHHe MpHoOpenM npoweccni 
HeMOJHOrO TOPpeHHA, MPH KOTOPHIX MOyyalOTCA MpOMeKYTOYHbIe MpOMYKTHI, 
KOTOpble MOryT H He HaxOJHTbCA B PaBHOBeCHH C APyrHMH IpoyKTaMu peak- 
uuu. K TakHM mpoleccaM OTHOCATCH, HallpuMep, NomyyeHve alleTumeHa mpH 
HeMOJIHOM CXKHraHHH MeTaHa B KHCOpore (!) HIM Mpolecchl MoWyYeHHA caxKU 
IIpH HeMOJHOM C*KHraHHu MeTaHa WIM APyrHX yrsuleBOROpOAOB B BO3Ayxe (TMey- 
HOH, JaMMOBbIN, POpCyHOUHEIM mpomecchl) (7). BBuLy oTcyTCTBUA paBHOBeCHsA 
Mex]y OOpasy!IOUlMMHCA Ip MOMOOHHIX Mpoleccax MposyKTaMU JWIA Momwyyue- 
HHA IeJIeBLIX IIPOAYKTOB HeEOOXOHMa SakaJKa, T. €. pe3koe OXJaKLeHHe Mpo 
JLYKTOB peaKklluH. 

B Hactostieli pa6ote WaeTca MeToyquKa TepMOAMHAMHYeCKOrO pacuetTa TIpo- 
ICCCOB, MPHBOLAULUX K TaKHM HepaBHOBeCHbIM WIM, TOUHCEe, He BIOUHe paBHO- 
BeCHbIM CHCTeMaM. 


IIpuuHuun MeToga 


IIpu BcakoM mpomecce HenomHOrTO TOpeHHA YIleBoLOpozOB OOpasyloTcA 
cleqyrollve rasoobpa3Hble KOMNOHeHTHI: CO, COs, Hy», H2O. Oru KommoneHTHI 
oOpaTuMo B3auMoselicrByIOT MexAy coOol Mo Tak HasblIBaeMOlh peakIlHu 
BosaHoro raza CO + H,O= CO, + Hp. 

Ham Heu3BecTHH paOoTbl MO H3MepeHHIO CKOPOCTH peakilMM BOAAHOrO rasa 
pH BbICOKHX TemMMepatypax. IIpu Temnepatypax Bpiie 1000° ara cKopocts, 
HOBUJUMOMY, O4eHb BeuKa. Tak, eule Tadep (%) moka3al, 4ro B Helocper- 
CTBeHHOM 6JIM80CTU OT BHYTPeHHero KOHYCa OYHSEHOBCKOM POpeKH COCTaB rasa 
COOTBeTCTBYeT paBHOBecHIO BOsAHOrO rasa. Benegex (*) MoKkasa, TO UpH 
NOWyueHHH alleTHseHa Ipu HeMOIHOM TOpeHHu MeTaHa B KucMOpOze OOpasyio- 
UlMecH KOMMOHEHTHI peakUMH BOAAHOTO rasa, HeECMOTPA Ha TO, 4TO peakinn 
NpomoswkaercA MeHee OAHOM COTO CeKYHAbI, HAXOMATCA B paBHOBeCHH. 

Takum o6pasoM, eCTeCTBeHHO PpaCCMaTPUBaTb CMeCb IIPOAYKTOB HerONHOrO 
POPeHUA YrIeBOMOPOZOB KaK PABHOBeCHYIO CM€Cb KOMMOHEHTOB peakUMu BOLA- 
Horo ra3a, C KOTOPBIMH B3aMMOeHCTBYIOT BbINeMUNe 43 SOHbI TOPpeHuA Mpo- 
Me@XKYTOUHbIC WIM HelpopearupoBaBllime MpOLyKTbI. ITO BsAaHMOMeCTBUE CBO- 
JMTCH B OCHOBHOM K peaKUMAM KOHBepCHH yruieBosoposoB u rasupuKalluu 
yruiepora. 

B cayyae OTCYTCTBHA B NpOMykTax TOpeHHA YaCTH TBepLoro yrviepola B 
BYJle Ca%KU UJI HECrOpeBIUMX YACTHL IIA, T. €. B CyYae POMOTeHHOH TasoBou 
CMeCH, HeLOcTaTOUHO OBICTpoe B3aHMOeHCTBHE YreBOMOpOOB C BOAAMbIM 
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apOM 4 YIMICKHCIOTON OObACHACTCA OTHOCHTCJIbHOH MeMJICHHOCTbIO S9THX P: 
aku, [Ipu Hamu B MpoxyKTax ropeHua YacTM4eK TBepsoro yrmepona Hel 
cTraTOuHO ObICTpOe B3aHMOelcTBHe MOXeT B OONbUeH WIM MeHbIWeH CTerer 
OObACHATHCA CKOPOCTbIO Auddy3HH KOMMOHEHTOB peakIHH K MOBePXHOC? 
yruiepola. | 

B xome B3auMOMeHCTBHUA MPOLYKTOB, He HaXOJAIMMXCA B PABHOBECHH C KO? 
MOHeHTaMH peaKIMH BOAAHOTO rasa, COCTaB BOAAHOPO rasa U3MCHACTCH, Té 
KaK yIJIeKHCIOTa H BOAAHOM Map NpeppalllawTcaA B OKHCb yrvlepofa HW BOOPC 
Kpome Toro, TeMiepaTypa MpOyKTOB pea 
IMM MOXeT M3MeHATHCA Kak B pesyJbTa 
pacCMaTPpHBaeMBbIX peakUMH, TaK MB pesyJ 
TaTe TelmoOTMayH B OKpy2xXalollylo cpen 
Ho BBugy ObicTporo ycTaHOBJIeHHA paBH 
BeCHA peakUMH BOAAHOrO ra3a MO CpaBHeHH 
¢ [PpyrHMH OHOBpeMeHHO IIpOTeKalOlIlHn 
peakIMAMH Mbl MOXC€M CY4HTaTb, YTO 9} 
paBHoBecHe B Ka2KJ[bIii MOMCHT BpeMeHH C 
OTBeTCIByeT TeMIepaType MpOAYKTOB pea 
IMM. 

Takum o6pa30M, JIA pacueta 11060 
lipolecca HeMOuHOrO ropeHuA foe 


MOXKHO HalWcaTb CJleqyIoulve MATb Hesa 
CHMbIX YyPaBHeHHii: ypaBHeHHA Oaila 
yriepoa, BoLopoxa u kucsopona (1 

u (3); ypaBHeHHe paBHOBecHa na 
peakiluH BOZAHOrO rasa (4); 


1000 1600 ° 


1200 


1400 
ypaBHel! 


Puc. 1. 3aBuCHMOCTb BbIXOa yrse- 
pola (caxn) pH NeywomM mpomecce 
(denouHOe CXUrAHHe MeTaHa B BO3- 
iyxe) OT TeMMepaTypbl MpoOyKTOB 
ropenus. 1, 2, 5, 4, 5—K, =0,10 


YCH, = 0,05; 6— Ke = Vou, = 0(aau- 


TeluloBoro GamaHca (5). 

IlycTb 4MCJIO HCH3BeCTHBIX , OJHO3HA4 
OMpe eI AIOULUX pacemaTpHBaebili ies 
HeNOHOrO ropeHHua, 6yAer n; OObITHO 1 > 
Tora WIA MOMHOrO pacueTa Mpomecca ae 


abata); 7—-MakcuMambHo Bosmox- CHPCMCIMTh SKCTepuMeHTaNbHO WIM sana 
ubiii BLIXOL yraepona; 8—maxcu- CA 3HaYeHHAMM # — 5 HeusBecTHEIX. J[pyr 
MaJbHO BO3MOXKHbI BbIXOM yrue- MM CJOBaMH, Hallla cCHCTeMa ypaBHeHl 
pona 110 peatnay CH =C + 2H2(°). umeer 2—5creneneli cBOOORLI H MOK 
I—vo, = 90,9; 2—0,95; 3—1,0; 6p, onpefemeHa uepes n — 5 mapametpa 


Ee ON Slee 6—1,0 B Ka4eCTBe KOTOPbIX MOryT ObITb NpHHAI 


JOO6ble H3 NM HEMSBECTHEIX. 

OObISHO YHCJIO HEH3BECTHBIX MOKeT ObITh CBeAeHO K 6: 5 cTexHoMeTpU 
CKux kosdduuventow (4 KOMMOHeEHTOB peaKUHM BOAAHOrO rasa U les1eBe! 
MpowyktTa peakuun) MH TeMilepatypa NposxykTos peakunn. Jia O-HO3HaAUHO 
ONpeeJIeHHA TAaKOH CHCTeMbI AOCTATOYUHO OAHOFO MapaMerTpa, B KaueCTBE KOT; 
poro yqoOuee Bcero IpHHATS TeMMepatTypy MpOLyKTOB peakuMu. 

B sTom Cjlyyae Mb Mosyuaem 5 ypaBHeHu JIA Olpenqenenua crexuome 
PpUYeCKUX KOSPPUUMEHTOB KOMMOHEHTOB peak. Tak Kak M3 TATH ypaBH 
Hu (1)—(5) uerbipe sBm0TCA IMHeHHbIMH MH TODKO omNO (4) ypaBHeHnHe - 
BTOPOrO MOpsALKa, 3HaYeCHHA HEH3SBECTHEIX JI€TKO NOJIYIUTb B ABHOM Buse. JIA 
3TOrO MOCTATOUHO NpH MOMOUWIM ypaBHeHult (1), (2), (3) a (5) no_cranopKe 
BbIPaSHTb 3HaYeHHA 4 HEH3BECTHbIX KOMMOHEHTOB Yepes 5-fi H NOLCTAaBUTb 9 
sHayeHua B (4). 

IlonyueHHble TakuM NyTeM ypaBHeHMA aloT anamuTHYeCKyIO BaBHCUMOC 
COcCTaBa IPpOAyKTOB POpeHusA OT TeMMepaTypbI. ITH ypaBHenua cnpaBesIMBHT | 
Bcex CJIydaAxX, Kora B MpOkykTax POPpeHHA KOMMOHEHTH! peak BOLAHO 
Pa3a HaxOsTCA B PAaBHOBeCHM HW H3MeHeHHe CBOOOLHOM IHeprun peaklnu HMe 
OTpHaTebHOe sHaueHHe. Ilocequaa OrOBOpKa MMeeT JIMIIb IPHHUNNMabH 
sHaveHHe, Tak Kak TEPMOJMHAMHMYeCKaA BOSMOXHOCTb NOIYYCHHA MPH BBIC 
KUX TeMIMepaTypax 3HAWHTeIbUbIX KOJIMYCCTB TAKHX MPOMYKTOB, KaK alleTHJ 
HIM yrulepod, LOKa3aHa pAoM paoor (5, ®). 
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|) Ecam pesyaprarer pacueTa Mo HaliqeHHbIM ypaBHeHMAM IpejcTaBuTb rpa- 
‘\bMueCKH, TO, oMpeqennB SKCIEPHMCHTAJIBHO JI060e M3 UIeCTH HeHS3BeCTHEIX, 
‘MO%xHO rpaduyecku Halitn ocraububie Mate. Ecru IPH 9TOM 3KCIepHMeHTaIbHO 
‘pupewenmeTca Cocras MpoAyKTOB rOpeHHA, HEOOXOANMO OGecreyNTh ROCTATOUHO 
BICTPy!O 3aKaJIKy, TaK KaK B MpOTHBHOM cvlyyae cocTaB MIpOAYKTOB TropeHuA 
W@ OyAeT COOTBeETCTBOBaTb UX TemMeparype. 


PacueT mpomwecca nNoayuenua neawHoh caxn 
| Hexe B Bue npuMepa mpaBogutcs pacuer mponecca oOpasoBaHHA CcaxKU 
yrlepofa) MpH HeMONHOM TropeHHH MeTaHa B BoO3syxe. 
| YpaBHeHve mpouecca: 
CH, + Y9,05 + 3,76%.N, =y,C + %0,CO, “FH ¥e—gCO + Y,01,0 + YH, + 
T You,CH, + 3,76%5,N,. 


YpapHenua Oaslanca yruepoga, BOLOpoza u KucmOpora: 


Yeo, 1 Yeo 1 Ye = A} (1) 
Weosa ie co ¥1,0) = Yo, (2) 
%,0 1 Yq, = 24; (3) 


ne A=1— You, 
YpaBHeHHe paBHOBeCHA BOAAHOFO raga: 
v Vv 
Be CO”"H.O f (4) 
P Vv Vv 
CO, “He 


Y paBHeHue TeNJOBOTO OaaHca 


Qu, + non = %o(Q + Me F %eo(Q + Neo + %y, (Qt Mis, + Yon, (Q+9) ou, + 
+ %,0%H,0 F %co,%co, + 3:16%, In, + Kp Qou,: (5) 


3necb ¥; — YMCJIO MOJeH KOMNOHeHTa 7? B pacuete Ha | MOJlb BBOJMMOrO 

B upomecc metana; Qi — Temuora cropanua KoMnOHeHTa 2 (H,O — ras); 

7, — 9HTaIbMA KOMNOHEHTAa % pu Temnepatype ¢; Q,,, —dusuyeckoe 

TenNO BBOAMMBIX B IPOWeCC KOMMOHEHTOB B KKaq Ha | MOdb Merana; 

Ky —MOT€pW peaKIMOHHOTO yCTpOHCTBa B LOJAX Qen,3 Q,+ 9, =(Q+ g)i. 
Hs (1, 2, 3) nosyuum: 


Oe 2a vr (6) 
ee pe ee a Ouse Yeo); (7) 
Ve a, 2A i Yo a Ie u, Le Yeo): (8) 
Tlogcrapus (6)—(8) B (5), nozyauM: 
co = — S, @) 


a al « 
C= — 2 (Q a Gc ot (Q =F q ti, “lz I2%co, — 9 43,0? 


D=—4/,(Q+ Dot+(Q+ Neo = V9 co,; (10) 


= —(2A — von) (Q=- Ve oe "GH; (Q+VeH, ch: 


=e (Yo, ae A) %o, a3 2AGi1,0 a 3,769, 9y, ak i Ky) Qe foe 


Tlogzcrasum (6), (7), (9) B (4); nowyuuM: 


1S roa chah Cet (11) 
a Gi 12 
F= Kk, + (hK,— 145 C2 


¢ E 
G=(/K,—1)4-+ K,(%,-A)+24-Gs H=2Az- 


Takum oOpa3s0M, xO pacueTa cBO- 

COI te JMTCA K CueMyiomemy. SaqaBmuch TeM- 

nepaTypOH MpOAYKTOB peakHH IO ypaB- 

HeHuaM (10) u (12), HaxoquM 3HadeHuA 

KoHeTan? AGB) CC; “D,-E, F, OAs ae 

ypapuenuto (11) naxonuM »,,, “moO ypaB- 

nenusm (9), (6), (7), (8)—3Ha4eHUA: 

OCTAaJIbHbIX H€H3BECTHDIX. | 

Pe3ybTaTbl pacueta MwA pa ae 
SHaueHHH Yo MpeAcTapienbl rpapureck 


Ha puc. 1 u 2. Pacuer no3BOaHeT AAI 
Ka2K MOTO Yo, HaHTH MaKCHM@JIbHO BO3— 


MOMKHBIH BEXOR yruepona (KpuBan 7 
puc. 1) u BHIxXOm yraepoma uw cocTaB 
IpOLYKTOB ropeHuaA AIA mOOOK Temme 
patypbi(cm. puc. 1 wu 2). Puc. 1 noKas3bi 
4 100 1100 1200 300° = BACT, UTO TeMNepaTypa MpOMYKTOB pe 
bara aKUMH CBA3aHa C BbIXOJLOM Caxku JIMHeL 

Puc. 2. CoctaB cyxux mposyKTos HOM 3aBMCHMOCTbIO H YTO IPH yBeJK 
ropeHua pH HenowHOM cKRHraHHH “UCHHM BbIxXOAa CaxKuU TeMNepaTypa Ipo- 


meTaHa B Bosqyxe. K,=0,10; voy, =  AYKTOB PeaKWMM BO3pacTaeT. 

=0,05. !—H,; JJ —CO; III —CO,; IIpeqmaraempti cmoco6 pacuera mpH- 

IV—CHy. 1—vo,=1,05,; 2—1,00; menum aia BCeX Mpoeccon HeNO/HOrO! 
3— 0,95 rOpeHHA, IPH KOTOPbIX MIpOMyKTHI rope+ 


HUA MOKHAalOT PeCaKIMOHHOe YCTPOLCTBOL 
IpH BbICOKOH TemMmeparype (spe 1000°) u KOMMOHeHTHI peakILMH BOAAHO 
ra3a B MpOfykTax TOpeHHA HaXOAATCH B paBHOBecuu. Croa MOxKHO ea 
OOJIbINMHCTBO MpOeccoB CaxKeBolH TeXHOJOrHH, Mpolleccbl NOmyyeHUA alleTu-- 
JieHa HW CHHTesrasa TIpH HelOJIHOM POpeHHA NIPHpoOAHOrO rasa B KUCMOpore, mpo- 
IeccC NOJIyYeHHA BOAAHOPO rasa B PeHepaTopax C KHMAULMM COeM HT. MI. 


Beecow3Hbli HedTera30Bbii Iloctynuso 
Hay YHO-HCCJIeOBATeIbCKUK 3 Il 1954 
HHCTHTYT 
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TFEOJOTHA 


JI, Tr. BEPHAJICKAS, ©. E. JIAMYHK u UW. C. YCEHKO 


OB 9®Y3NBAX YEPHHFOBCKOFO PAMOHA 
(HHEMPOBCKO-ROHELKAA BIAJLMHA) 


(IIpedcraszexo axademuxom JI. B. Haauexunoim 16 II 1954) 


B nocjleqHee BpeMa Ha TeppuTopuu J[HenposcKo-]lonenKoH BoauHbI B 
«pememax Uepnurosckoro palioHa BCKpbITa MOl[Had ocamouHO-sdPy3suBnad 
foullla, sasleralollad HelMOCpeACTBeEHHO Ha KPMCTAaNIMYeCKOM OKeMOpHiicKOM 
DyHRaMente. Ora Toma Oba 3apuKcupoBana OHO! M3 MHOTOUNCIeH- 
MbIX TPaBHTaIMOHHbIX aHOMaJIMH, KOTOpble emje B 1946 r. paccmaTpuBa- 
MCb KaK AHOMAJIMH, BbISBAaHHble 3asleraHHeM Ha OOJIbIIMX r1yOHHaX MOKPOBOB, 
HIOXKCHHBIX OCHOBHBIMH SdPy3HBHbIMUM Topozamu ('). 

| Ocagouno-spdy3uBHad ToMUla saseraerT B HWHTepBane ryOun 1587— 
751 M. CocTouT oHa 43 MOKPOBOB OCHOBHBIX MOpOA, YepeMyIouluxca c mlacTa- 
AM MWMPOreHHbIX KIACTOJIMTOB HM OCaOUHbIX HOPMAJIbHbIx Nopor. Uncso o6Ha- 
JY2KCHHBIX MOKPOBOB OKOJIO JECATH, MOWLHOCTb UX KOVIeOJIETCA B 3HAYHTeVIbHBIX 
Ipeelax — OT HECKOJIBKHX MeTpoB ZO 140 Mo. 

V3 1160 m o6urel MoutHocTu ocanouHO-2apy3suBHou ToL Ha ONO HOp- 
MaJIbHO-OCaOYHBIX Mopox mpuxogzutca oKoso 300 mM, cyMMapHas MOIIHOCTS 
ryPoreHHbIx KaCcTOJHTOB paBHa 445 M, OOllad MOUIHOCTb NOKPOBOB, CJIO- 
KCHHBIX BYJIKAHHTaMH, cocTaBsiaeT 415 M. : 

HopMaJIbHO-ocaJlouHbie MOpOsbl ONMHCbIBAeMOM  OcaO4HO-9pPpy3suBHOU 
TOULM MOryT ObITb pasZeJeHbl Ha WBe reHeTHYeCKHe Ipyllibl — KacTOPeHHy10 
A xeMOreHHy!o. KuacToreHHble MOpObl IipeAcTaBJIeHbl TeEMHOCepbIMH aprH- 
MUTaAMH, asleBPOJMTaMH MW WecuaHuKaMH, COepKallMMH OOLIMHO HesHayHTeb- 
foe KOJIMYeCTBO TMporeHHoro MaTepHaJia; XCMOreHHbIe NpHHadeKaT U3- 
3eCTHAKAM, JOJIOMUTAM MH AHTHAPHTaM, HaGMOalollMMcs, rlaBHbIM OOpa3som, 
3 HHW2KHeEH YacTH paspesa. 

Kakas-JIH60 3€KOHOMEPHOCTb pa3MeLeCHHA HOPMAJIbHbIX KJIACTOreHHbIX M0- 
07, B BEPTHKAJIbHOM paspe3se He yJlaBMBaeTcA. AprMJJIMTbI, aIeBPOJIMTHI 
eIKOSepHUCTble MeCUaHHKH TMepeclaHBaloTcA MexKLy coOou, OTpaxkaA PUTMM4A- 
[OCTb KOJCOATeIbHDIX BEPTHKaJbHbIX TBWHKeHHH B powecce MporwOaHus BMa- 
[MHbI; IPWYeM 93TH KONeOaTeNbHble ABHXKeHNA NOpOH Obl sHaYHTeIbHOH 
IMIVIMTYIbl, TAK Kak JaHHad KJlacTOreHHadA TOJa HepeKO COepKuT, 
[paBla, MAJIOMOILHbIe, H3MePAIOMIMeCA YaCTO HECKOJIbBKHMHM ECATKAMHM CaHTH- 
feTPOB, IpOCJIOM H3BECTHAKOB. 

AprusuIMTbI — 9TO TeEMHOCepble, AOBOJbHO IWIOTHEIC MOPOMb, CO*KeHHbIE 
JIMHUCTBIM IIGIMTOBbIM MaTepHaJIOM, B KOTOPOM 3HaUHMTeJIbHY!0 POJIb UIpaloT 
‘apOoHaTbl, MHOra THAPOOKUCIbl *Aee3a, ABJIAIONIMeCA, MOBULMMOMY, Mpo- 
LYKTAMH Pa3JIOXKeHHA OCHOBHDIX IPPy3HBHbIX NOpor. 

AneBpouMTE! 10 cocTaBy OIM3KH K aprusJIMTaM; OT MOCJIeMHUX OTMYAIOTCA 
ojlep2KaHUeM SHayHTebHOrO KOIMYECTBAa OOee KpyNHOrO KacTHYeCKOrO Ma- 
epuadla, IpWHalleKallero MpevMylleCTBeHHO OOJIOMKaM KBapila, CikeMeHTH- 
OBAaHHDbIM IeHTOBLIM BCLLCCTBOM PIMHUCTOTO xapakTepa, 4acTo OOorallleHHbIM 
‘ap6oHaToM. ; 

TlecuaHuKH BbIpaxKeHbl MeJIKOSCPHHCTHIMM PasHOBHAHOCTAMM, COCTOAIMAMY 
-OCHOBHOM H3 OO0JIOMKOB KBapila; OOMOMKH NoseBoro UlmaTa, MarHeTuTa, 
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MMpoKceHa HaGslOMalorca B OrpaHHYeHHOM KOWHYeCTBe; pasMep OOJIOMKG 
OObIYHO MeHbIUe OJHOrO MMJIIMMerpa B MonepeuHuKe. LleMenT necuaHuk 
II@IMTOBbIM, YaCTO CJIIOMHCTO-KapOoHaTHbIi. 

B aslespoOvIMTax M MecuaHHKax OObINHO MIpHcyTCTByeT HeOOJIbINOe KOJHYUE 
CTBO HMporeHHoro MaTepHasia (BYyJIKaHHYeCKHH Mele WH MeJIKHe OOJIOMK 
3cdy3HBos). 

VspecrHaAku MpeCTaBJIeHbl M@JIKO3CPHHCTHIMH [TJIMHHCTbIMH pasHOBH AH 
CTAMH TEMHOCeporo UBeTa, TOHKOMepecaHBaloulMMUCA C aprHJJIMTaMH; MO 
HOCTb TaKHX apIHJIJIMTO-H3BECTHAKOBBIX TaveK KOJIeOJIeTCA B 3HAUHTEJIbHBI 
npegentax — or | no 30 mM. W3BecrHaku BcTpeyalorca Mo BCeMy paspe3y Oca! 
O4WHO-3¢y3HBHOH TOJILLH, OMHAKO CYMMapHaA UX MOWIHOCTb He3HauHTeJIbHat 
HM BPA, JIM MpesBbiuaer 20 M. 

XeMOreHHble Noposbl Oowee HH MeHee SHAYHTeJIbHO Pa3SBUTbI TOJIbKO | 
OCHOBaHHU OCaZOuHO-apPy3sHBHOH TOMMH— B UHTepBale 2600—2750 M. Or; 
YaCTb paspe3a COCTONT H3 NepecaHBalollHXCA C aprHJIMTaMH HW TyYPOreHHbIMI 
TOpOaMu JOJIOMUTH3HPOBaHHbIX MeJIKOSEPHCTHIX H3BCCTHAKOB, CpeAH KOTOPbI]| 
B BepxXHel YaCTH HHTepBasa HaOJOAaIOTCA MpOCJIOH MOL{HOCTbIO B HECKOJIbKt 
CaHTHMeTPOB MeJIKO3€PHHCTOrO aHrHApHuTa, MeCTaMH MepexOfAlllero B HTC. | 

Cpeau ocamouHol TOM OoMbILyIO pOb MrpaloT Ty@oreHHble MOpOLbs 
OTIMYAaIOWIMecH GOMbUIMM cOepKaHveM MMpOKAacTHYecKOrO MaTepHada. ITY 
MOpOAbl XapakTepH3ylOTCA UpesBbIUaHHO GOOJbIIHM CTPYKTYPHbIM pasHooOpa 
3ueM. Cpe HHX MMeIOTCA KaK TYPOTeHHbIe APMMNUTbI, TAK H TYPOTeHHE! 
KOHIJIOMepaTbl CO BCEMH IIPOMe2KYTOUHBIMU pasHOBAAHOCTAMU — TyYPOPeHHBIME 
aJleBpOJIHTaMH HW WecuaHHKaMH. 

Ilo coxep2kaHHio MMpOreHHbIX OGIOMKOB OHM TakK%Ke pa3vIMYHbl: UMeIOTCS 
PaSHOBHAHOCTH, COCTOAUMe MOUTH H3 OMHHX BYJIKAaHOreHHbIX YAaCTHL, H, Hal 
O6OpoT, paSHOBMAHOCTH, MIpHOIHKalollMecd MO CBOeMYy COCTaBY K HOpMaJIb 
HbIM OCaJOUHbIM MoposaM. 

Ilo cocTaBy O6JIOMKOB OHH TaKxKe BHIABIAIOT 3HAYHTeJIbHOe pasHoodpasne 
Cpe HHX BCTpeyaloTCH KaK BUTPOKIAaCTH4eCKHe, TAK HM JIHMTOKIACTHUeCKK 
Pa3HOBUAHOCTH; MOCeqHHe ABJIAIOTCA Ooee pacipocTpaHeHHbIMH. 

Pa3JIM4HbI OHH HM MO CTeMeHH OKATAHHOCTH OOJIOMKOB; NO STOMY MpH3Hak} 
OHH MOFYyT ObITh OTHECEHbI KaK K THIMHUHDIM TYPOreHHbIM KOHTJIOMepaTaM, Tai 
HK NopozaM, OIM3KHUM K TY@OreHHbIM OpeKYHAM CO BCEMH BO3MO2KHBIMH MeXK- 
Ay HAMM TepexoyaMu. 

Bce 9TH TyPOreHHble MOPOAbI CIOXKeHbI TMaBHbIM OOpa3s0M TpomyKTaMyy 
We3HHTerpaluu Oa3aJbTOB, YaCTbIO NOPPUPHTOB u TpaxHoepuToB, clemMeH4 
THPOBAHHBIX 2KEJIC3HCTHIM, JIMOO KapOOHaTHbIM IeEMeHTOM, pexKie TMeJHTOBbIM) 
MaTepHaJIOM C IpHMecbIO TOTO WIM HHOFO KOJIMUeCTBA Mela; HHOra WeMeHT! 
IIpHHaQexKUT Olay W Xaieqouy. 

Bynkauuts! UepHurospckoro palioHa MpescraBsIeHbI MposyKTamu pMudde- 
peHWHalHH Oa3aibTOBOH MarMbl, UpHweM B PAe HHTepBaJIOB OHH ABJIAIOTCH 
CHJIbHO paspylIeHHbIMH — KaOJIMHH3HPOBaHHbIMH, OXKeIe3HeCHHbIMH. 

Han6oulee pacipocrpaHeHHbIMH Cpe HX ABJIAIOTCH OasasbTbl; OCTaJIb- 
Hble MOpOdbl — WuaOasbl, MOpupuTH!, ady3uBuHble aHasOorH NMOMeBOLUIMATO- 
BbIX IIMPOKCCHHTOB MH TpaxXHOJIepHTbl — NOJIb3y!OTCA MEHbINHM pa3sBUTHeM. 

BasaJIbTbl — 9TO IIPeCHMYLLECTBEHHO MHKpOupoBble MOposb!; acbaHuToBple: 
M pasHOBHAHOCTH C MOpPupoBok CTpyKTypou BCTpedaloTca pezKo. CocrosT OHH 
M3 OCHOBHOrO IlarvokKa3a, MOHOKJIMHHOMO MUpOKceHa HM MarHeTHTa, HMECIOILINX 
sHayeHHe PlaBHbIX MOpomooOpasyioulMx MMHepasop; BropocTemeHHble mpes- 
CTaBJICHbI WJIbMeCHHTOM, YaCTbIO IIMPHTOM, B HEKOTOPbIX PpaSHOBHJIHOCTAX 3a- 
MeTHYIO POJIb HrpaloT OMOTHT HU Oypaa poroBad OOMAHKa, B HeOOJIbIIOM KOVIN- 
YeCTBe IIPHCYTCTBYIOT allaTUT HM CTeKJIO; BTOPHYHbIe MHHepaJbl MpHHasexkaT 
XJIOpUTy, KapOoHaTy, rHAPOOKCHaM %*Keslesa; HHOTMa BCTpeyaloTcA CepuuMT, 
KaOJIMH, THAPOCJIObl; CTpykTypa OObIMHO MHKpodupoBasd, OCHOBHaA Macca 
MHTepCepTaIbHaA; MUKPOUPOBble BbIeIeHHA BbIPAKeHb! OypoBaTbIM MUpo- 
KCCHOM, C yIJIOM Mey ONTHYeCKHMM OCHMH paBHbIM -+55°, uw OCHOBHDIM 
MJlarHOK1a30M. 
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re? Alva6asbi O6bMHO ABAAIOTCA B TOM WIM HHO creneHH W3MeHeHHbIMU mopo- 
aM, HHOr a abOMTHSHPOBaHHHIMN; B OOJbIUMHCTBe CyYaeB TMpOKCeH B HHX 
SaMellleH M00 KapOOHaTOM JIHOO XJIOpHTOM; GHOTHT, ecu IIpHcyTcrByer, 
{cObruHo coxpaHserca. 

| B rakoli xe creneHu u3MeHeHbI u NOpdupHTDl, B KOTOPEIX NlepBHUHbIH M1a- 
WHOKas TAKE 3aMeLeH aIbOHTOM, a TEMHOLBETHbIC KOMIOHCHTbI — XJIOPHTOM 
if KapOoHaToM. 

IppysuByble abaloru MOJeBOLINATOBLIX MMPOKCeHUTOB MO CTpyKType H 
COCTaBYy CXOJHBI C Oa3aJIbTaMH, OT KOTOPHIX OTIMYAIOTCA TONbKO COmepxKaHveM 
arvOKJ1a3a, urpaiollero B HHX POJIb BTOPOCTeNeHHOrO MUHepasla. ITU Mopo- 
bl 110 XHMHYECKOMY COCTaBY MOUTH MOJIHOCTHIO OTBeYAaIOT ruMepOasuTaM. 

TpaxuoslepuTbl B CBOeM pacipocrpaHeHu orpanuyenbi. OOHapy2KeHbI OHH 
Ha rtyOuHe 2044—2068 M; xapaKTepH3yloTCA MaKPOCKOMNMYeCKH XOPOIIO BBI- 
PaxKeHHOH 3epHuCTOH CTpyKTYpol; B CpaBHeHUU C Oa3ambTaMuU O6aaioT Gowee 
CBeTMIOH OKpacko#. [naBHbIMH COCTaBHbIMHM YaCTAHMM 9STHX MOPOM ABJIAIOTCH 
IOJIEBbIE WNaTbl (OPTOKIas KOJHYCCTBEHHO NOAYHHEH TWannoKsasy), 3eeHas 
oroBad OOMaHKa H OHOTHT; BTOPOCTeMeHHble MpecTaBJleHbl KBapueM, allaTu- 
TOM HM MarHeTHTOM; BTOPHYHbIe — XJIOPHTOM, KapOOHATOM; poroBanH OOMaHKa, 
OBHJMMOMY, Take ABJIAeCTCA BTOPHYHOH. CrpyKTypa Nopoxbl MHKpoduposasg, 
HOBHad Macca 3epHHCTaA, MeCTaMH OduTOBAS. 

IlerpoxumMuyeckol OCOGeCHHOCTHIO OMMCbIBaeMbIX BYJIKAHHTOB ABJIAeTCA M0- 
bILIeHHOe COepKaHhe THTaHa HU Kalua. 

Oco6eHHOcTbIO STHX NOpOd ABIAeTCH TaKxKe TO, 4TO rullepOasHToBbIe ux 
MIpeACTaBuTelH XapakTepHSyIOTCA MOHHKCHHbIM COJep%KaHHeM MarHHsA U, Ha- 
SOPOT, NOBBILIeCHHbIM — KaJIbIUMA. ITO OOCTOATEIbCTBO JaeT OCHOBaHHe OTHO- 
HTb HX K NopoaM He NepHAOTHTOBOH, a MMPOKCeHHTOBOH BeTBH. 
 IIpHBeqeHHble MaTepHaJIbl, HECMOTPA Ha CBOIO OfpaHHYeHHOCTh, MOSBOJIAIOT. 
erp OCHOBHbIe€ YeEpThI POPMHPOBaHHA OCaOYHO-32MPy3uBHOH TOIL. 

O6pa30BaHve BYJIKAHOreHHbIX MOpO, HECOMHEHHO, CBA3aHO C H3JIMAHMeM 
TO pa3JIOMaM OCHOBHDIX MarM H3 rulyOOKHX 30H, 3asieralolux HuxKe rTpanHTHOK 
o6os04KH. Ilo sTHM %Ke pa3IOMaM, NOBHAHMOMY, TMIPOHCxOyMJIO MH OlyckaHHe 
Bla HHbl. 

OcHoBHok opMol 3asleraHua BYKaHHuTOB B UepHunOBCKOM paloue ABUJIAeT- 
Ca mokpos. Tvma6uccanbuble POpMbI 3aleraHHA Cpe WepHHroBcKUx sppys3u- 
BOB MMCIOT, IOBHAMMOMY, OrpaHHyeHHoe pacnpoctpaHeHHve, Bo3MoxKHO, Takoli 
(opMoLi 3aeraHuA OOaaloT TOKO SePHUCTble TpaxHOJepUTbI, OOHAPy2KeH- 
Hble Ha riryOuHe 2044—2052 mM. 

Bynkayuts! UepnuropcKoro yyacTKa OTHOCATCA K MuddepenUMpoBaHHbIM 
MpomykTaM Oa3aibToBolt MarMbl. Kak 9To ABCTByer M3 paspesa, HaHOosee 
PaHHUMU U3 HUX ABJIAIOTCA OasaJIbTHl, 3aJleraloulwe B HH%KHAX YaCTAX TOVJILIM; 
OHH OOpasoBavch B Hatane Aupdepenunaunu umn oO Aupdepenwuanuy 
HazaIbTOBOH MarMbl; 3a HAMM CuleqyloT Nopdupursl u Wua6a30-mopupHrsl 
(aHesuT0-Oa3aJbTbI); TMepOa3HTbI OTHOCATCA K OoJIee NO3THUM MpodyKTam, 
BbIINe MX pacliosaralorcd Tak2Ke WaCTbIO OasaJIbTbI M NOpPUpuTH!; NocmeqHUMH, 
MOBUUMOMY, H3JIHBaJlMCb TpaxHOJIepuTHI. 

Hasuuve B OOsacTH pa3sBHTuA BYJIKaHHTOB TYMOMeHHbIX MOpog, a Tak?Ke 
ABJICHHM BbIBETPHBAHUA (KAONMHUSANMH, PupaTaiuu, KapOoHaTHsalMH) CBH- 
ICTEIbCTBYET O TOM, UTO BMAaLWHa Mp OOMleH TeHeHWHM K ONYCKaHuIO HCIbI- 
rbIBaJla TAaKKe NOMHATUA, MpeBpalllasch Ha HEKOTOPOe BPeMA B CylLly. M31HB- 
UMecd NOposbl B 3TH MepHOAb! NOMBeprasucb WHHTCHCHBHOM Me3HHTerpallun; 
IPOMYKTbI paspyWieHHA HX WIM Ha OOpasoBaHHe TyOreHHbIX TOMI. 

Vignuauue JlaB Ha MOBePXHOCTb BIaMHbl MpOWCXOZHJIO OMHOBpeMeHHO C 
caKMeHHeM KIaCTOMMTOB HOPMAJIbHOTO COCTaBa — aplMJJIMTOB, aJIeBPOVIHMTOB, 
leCuaHHKOB (YaCTbIO X€MOPeHHBIX MpOLyKTOB). DopMupoBaHve HOPMAaJIbHBIXx 
CANOUHIX MOPO HU WepecaHBalollMxcA C HHMH BYyJIKaHHTOB — 3TO CHHXPOH- 
iblii TIpouecc OHOrO aTalla, pasBuTHe KOTOpOrO ObycJOBIEHO nmporn6aHHem 
Muemposcko-JloHelKo BMAaTMHbI BUOMb PerHOHAasbHbIX TIYOOKHX Pa3JIOMOB: 
eBepPO-sallaqHOro MpocTupaHHA. 
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Takum o6pa3s0M, MOxXxHO cuNTaTb, ¥TO B UepHHroBCcKOM palioHe BCKpbITAa 
HOPMaJIbHO-OCaOUHO-9PPy3HBHad PoOpMalluA, OTMaraBllaAcA Ha JLOKeMOpHit- 
KOe@ KpHCTasWIHYeCKoe OCHOBAHHE, ObIBLIee 20 STOO NuaTpopMoi. Ilo JATOIIO- 
rHYeCKOMY COCTaBy OCaOUHO-IPpy3HBHaA TOJIa, XOTA H HeECeT B CBOCH HHIK- 
Heli 150-MeTpoBo uacTH NIpHsHaku JlaryHHoro pexKuMa, B WesIOM O1H3Ka K 
HMKHeTeppHreHHbIM PopMalluaM. 

Xapakrep CTpyKTypbl HWKHel YaACTH BMaMMHbI, COXRKeHHOM OCaOUHO- 
sdysuBHou ToMMel WOpom, He HCeH, TEM He Me€Hee MOXKHO YTBePKLaTb, ITO 
OHa JIH60 COOpaHa B CKWaKH, M60 pa3sOuTa COpocaMH Ha OJIOKH, BbIBeeH- 
Hble H3 TOPH3OHTAaJIbHOrO BaleraHHA. ITO COBepIWIeHHO ONpeReeHHO MOKa3bI- 
BaeTCA HaJIMYHeM B PxAe MHTepBaJIOB CKBaXKMHbI 3HAYHTCJIbHbIX YIJIOB Naye- 
HUA TWIOCKOCTeH CJIOHCTOCTH OCAaJLOUHbIX TOPO, MO OTHOLWeHHIO K OCH KepHa 
(kome6aHuA yruioB HaGsrOMaloTca B Mpefemtax 20—50°). 

Bpema oOpasopaHua sddpy3usos UepnuropcKoro paoHa onpeyesneTca 
6oulee WIM MeHee TOUHO. OcamouHO-spy3uBHaA TOLa ee MepekpbiTa Mopo- 
JlaMH BepXxHeBuselickoro Bospacra. B asTux nopomax H. E. BpaxnuKkoBol o6Ha-. 
py2KeHa BepXxHeBH3elickad MUKpodayHa, YTO RaeT OCHOBaHHe CYHTAaTb OCaou- 
HO-9PPy3HBHYIO TOJIMMLY, Sasleraiolly!o HH*Ke, He MONOKe BepXHero BHC. 
Hw KuHa rpaHutla ocaouHo-apdy3HBHOH TOM dayHucTMyecKH He oNpe- 
TeweHa. 

Tem He MeHee, CpaBHeHve 9TOH IPPy3UBHOH TOJILIH C BepXHeeCBOHCKHMKH | 
ByJKaHuTaMu GOacceliva p. Moxpan BowHopaxa (ioxKHaA OKpaHHa JloHOac- 
ca) (2) He ocraBaaeT HHKaKONO COMHeHUA B MX CHHXpOHHOCTH. Becb KOMIUJIeCKC | 
addysusop YUepHurospckoro paloHa merporpaduyecku, MHHepasloruyecku HI 
TIETPOXHMHUCCKH UpesBLlyaHHO CXOZeH C BCPXHeACBOHCKHM 9PdPy3HBHbIM 
KoMmIekcom OaccetHa p. Moxpaa BosHospaxa. OTo cCxOACTBO BbIXOAHT 34 
paMKH poctoro coBpnayeHusA. 

O6a KoMMIeKca XapakTepH3yIOTCA BMOHe CXOMHOK ramMMon muddepenmna- 
TOB 6a3aJIbTOBOH MarMbl, CpeM KOTOPbIX HMeIOTCH MpeAcTaBuTesu, MpHOH- 
2KalOlWlHecA MO COCTaBy K CH€HHTO-TpaxHTOBOH BeTBH. O6a KOMMIeKcCa xXapak- 
TEPH3YIOTCA Pe3KO MOBbILICHHbIM COJep%KaHHeM OKHCH THTaHa MW Kalua. OTH 
OCOOeCHHOCTH IIpHaloT ciewmduyeckve yepTH! spdy3HBaM OOOUX yUaCTKOB,, 
Tatollve OCHOBaHHe CUMTATb UX NOPOMaMU He TOJIbKO OAHOH nerporpacaeckoii | 
IIpOBHHIHH, HO HM MOoposamu OAHOrO Bospacrta. 

TakuM oO6pa30M, Ha OCHOBaHWH CpaBHHTeIbHOrO TeTporpaduyeckoro Hi} 
M€TPOXHMHUeCKOrO aHaJIH3a MOXKHO CuHTaTb, 4TO addy3uByr UepHuroscKoro 
paloHa CHHXpOHHbI BepXHeeBOHCKHM 9dysuBam Oaccelina p. Moxpasa Bou-~ 
HOBaXa. 


Tlocrymuso 
2 II 1954 


UMTHPOBAHHAS JIUTEPATYPA 


1B. TY. Bouxzapayx, Teonoriuna crpyktypa YPCP, Kues, 1946. 21.C, Ycen 
ko, Hay. 3am. Kuiscbk. meninct., cep. reou.-reorpad., Ne 4 (1940). 


Woxaagn Ankagemun Hayx CCCP 
1954. Tom XCV, N 6 


TrEOJOrHA 


H. H, KAPJIOB 


O HAXOJKKE HCKONMNAEMbIX PAKOBHH KACHMACKHX 
' AOJIJIIOCKOB B PYCJIOBbIX OTJIOKEHHAX HYWDOKHErO JHENPA 
MW WHTYJIBIA 


(ITpedcraezeno axademukom JI. B. Haauexunoim 20 II 1954) 


| Uerpepruunad comOHOBAaTOBOHad MasakotbayHa MS PYCJIOBbIX OTORKeHHE 
‘nenpa u Vuryapya 3a mpexenamu J[Henpo-Byrckoro muMaHa 0 CHX Mop He 
‘)blla usBecTHa. B 1951 r. apropy Oba MocTaBseHa HeOONbIIaAd KONeKUMA 
(KOpOIWO COXPaHHBIIMXCA PaKOBHH COJOHOBaTOBOAHHIX U MpeCHOBOJHBIX MOJI- 
tockos, coOpanHasa I]. H. Mopo30m mpu npousBorcrBe pedysepHbIx pador B 
(byce J[nempa, MexKy MpaBbim Geperom u o. Kosaukum, B palioHe cTpou- 
embcTBa KaxoBcKkoro ruqpoy3iia. Ita wCKONaeMasd cbayHa Oblla BaksOUeHA B 
YBIXJIOM KBapIeBOM TlecKe, B8aseralolleM Ha ruryOuHe oKOIO 15 M HM2Ke Me?KeH- 
Horo yposHa J[uenpa, B OCHOBaHHH TOJIIIM aMJIOBMaJIbHbIX M€CKOB C PaKOBH- 
/4aMH IIPeCCHOBOHBIX MOJIJIOCKOB. 

B ToM Ke roxy 9Ta KOJJICKIMA Obla NONOMHeHa aBTOPOM ‘cCOopaMH paKOBHH 
43 BbIIMeyKa3aHHOro NyHKTa H u3 pycuia p. Murynpma 613 c. LLappesku (mpu- 
HIM3uTeIbHO B 23 KM K ceBepy oT r. XepcoHa), re OcTaTKH HCKOMAeMbIX 
SOJIOHOBATOBOAHEIX MOJWIIOCKOB ObIIM BCTpeycHb! pH OypeHHu HeCKOJIDKUX 
2>KBaXKHH B MOULHbIX JIMMAaHHbIX WslaxX C TOHKHMH TpocwouKaMA pbiIxoro paky- 
@ueuHukKa Ha riyOuHe oT 8 no 25 M wuxKe ype3a BOD Bp. Muryspue. 

B o6onx BblllieykKa3aHHbIxX WyHKTax OOHapyxKeHa OMHAKOBaA UCKONaAemMad 
MaslakodbayHa, COCTOSIaa, B OCHOBHOM, H3 COJIOHOBATOBOAHDIX MOVJIJIIOCKOB 
‘KACIIMMCKOrO THIa C IpMMeCbIO YMCTO MpecHOBOAHHIx cbopM. B cocraBe 9TOH 
(PayHbl aBTOpOM ONpeseseHb! cemyioulve BUAbI Hu Bapwererbi: Dreissensia 
ipolymorpha (Pall.) var. marina Pall., D. polymorpha (Pall.) var. regularis 
Andrus., D. polymorpha (Pall.) var. oblonga Andrus., D. polymorpha (Pall.) 
var. elata Andrus., D. polymorpha (Pall.) var. lunata var. nov., D. limanica 
sp. nov., D: eiichwaldi Issel, D. distincta Andrus., D. distincta Andrus var. 
wecta var. nov., D. aff. bugensis Andrus., D. cf. caspia Eichw., D. gromovi 
sp. nov., D. pontocaspica Andrus., D. pontocaspica Andrus. var. nalivkini 
Var. NOV. W pA WpyrHx. 

Tlonapusromree 6oubuIMHCTBO O6HapyKeHHEIX (opm (25, umn 71,4%) BeTpe- 
yaeTcad B HOBOSBKCHHCKUX cslonx [IpuyepHoMopbs WIM BeCbMa O.IH3KH_K HOBO- 
3BKCHHCKHM BUaM PeHeTHYeCKH, MOUTH CTObKO xe topMm (21, nan 60% Bcex 
BHAOB HM BapweTeTOB) TO2K/ECTBCHHbI C COBPCMCHHBIMH KaCNMMCKUMHM BHaMu 
WH HaxXOATcA c HUMU B OulM2KalMemM pogcTBe, 16 dopm (45,6%) scrpega- 
}OTCA B HCKOMAeCMOM Be B XBaJIbINCKHX OTJIO2KCHHAX WIM OJIM3KH K XBaJIbIH- 
ckuM BunaM, 15 opm (42)8%) Tox ecTBeHHb! JMO0 POACTBCHHBI COBpeMeH- 
HIM JIMMAHHBIM Mostiockam IIpuyepHomopps, 12 cdopm (34,3%) Bcrpeuaiwrca 
B HCKONACMOM COCTOAHMM B PeCBHCSBKCHHCKUX OTIO*KeHUAX, 5 popm (14,3%) 
ABAAIOTCA UMCTO MPCCHOBOJHbIMU, H HaKOHeL, BCefo 2 PopMbI (5,7 %) oOuTatoT 
B HacToMllee BPeMA B OMpecHeHHbIx yyactKkax YepHoro u AsopcKoro open. 

Takum o6pa3om, 85,7% Bcex O6Hapy2KeNHbIX BUOB M BapHeTeTOB MpH- 
HamlexKaT OHOUeCHO3AM COJOHOBATEIX BO HW BCTpeyaloTcd B OTJOMKEHHAX Kac- 
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mulickoro Tuna. CuuTaTb KaxOBCKy10 (bayHy COBPeMeHHOM JMMaHHOH HH B KOeM 
ciyuae Helb34, TaK KaK 9TO HaXOMMTCA B MpOTHBOPeYHH C YCJIOBHAMH ee 34- 
jleraHua, C OOJbIWOl yaneHHocTbio MecT 3axopoHeHua oT JHenpo-byrcKoro 
JIMMaHa M C HaJiMuHeM B ee cocraBe pxAza topM HOO BOOOLLe BbIMepIIHX 
(Dreissensia pontocaspica Andrus., D. eichwaldi Issel, D. polymorpha (Pall.) 
var. regularis Andrus., Fagotia esperoides Fer. u mp.), mH60 2MBYUIMX B 
HacToslllee BpeMA TOJIbKO B KaciMicKOM MOpe M OTCYTCTBYIOULAX B pelleHTHOM 
CocTOaHuM B mHMaHax Asospo-UepHomopcKoro Kpaa (Dreissensia polymorpha 
(Pall.) var. marina Pall., var. elata Andrus. et var. oblonga Andrus., 
D. distincta Andrus., Lithoglyphus caspius Kryn., Thedoxus pallasi Lindh. 
var. nalivkini Koles. u mp.). A 

Ha ocHOBaHHM 3TOrO HeOOXOZUMO MpHATH K BbIBOLY 0 TOM, YTO B aHHOM) 
cmygae Mbl WMeemM jlesIO C HCKOMaemMol KacriMacKol dbayHow MOO ApeBHe- 
39BKCHHCKOrO, JIH60 HOBOSBKCHHCKOro Bospacta. IIporuB Mpu3sHaHva WepBoro 
M3 9TAX JOMYULeHHit TOBOPUT OTCYTCTBHe B COCTaBe KaXOBCKOM MaJlako(ayHbh: 
THMMYHIX peBHeKaCIMlicKUX KapAMML, B TOM uMcme — Didacna crassa Eichw. | 
w D. rudis Nalivkin, a Takxxe reomopdoulonmyeckHe YCJIOBHA €€ HAXOKMCHHA — | 
B pyCJIOBLIX OCaqKax MOMMeHHON Teppacpl JInenpa u Murysbila, chopMupoBaB- 
Ilelca B PeQJIOrH4ecKH HefaBHee Bpema. Bropoe WonyuleHHe (HOBOSBKCHHCKOrO: 
Bospacta dayHbl) MWpelcTaBsaeTcA ropasqo Oolee BeEPOATHbIM, TaK KaK OHO 
MOATBEPRKLAeTCA UpesBbIVaHHO OOJIbLIMM CXOLCTBOM BHZOBOFO COCTaBa KaXOB- 
CKHX COJIOHOBATOBOZHBIX MOJIJIIOCKOB C COCTABOM THMHUHbIX OHOMeCHOSOB HOBO- 
29BKCHHCKHX cioeB B IIpuuepHOMOpbe UM TreoMOpdoJIOrHYeCKHMH YCJIOBUAME 
MeCTOHaxoxKeHHH PayHbl, B OOO“X cryuaax (Ha J[{nenpe u Muryspye) cpa3aH- 
HbIX C NepBOH, MOHMeHHOM TeppacoH, aHaJIOrH4HO YCJIOBHAM 3aJIeraHHA HOBO- 
9BKCHHCKOH (ayHbr B ycTbe JJona y r. Eficka u mp. Mectax. YuuTpipan CKa- 
3aHHOe, HaHOoJlee BEPOATHbIM BO3SPaCTOM KaXOBCKOH (bayHbl HW BMeLLarloOllHx 
ee COeB CIeEMyeT CUHTaTb HOBOIBKCHHCKHH. 

B 9TOM CJly¥ae BOSHHKaeT BOIpOcC, KaKHM OOpa30M COJIOHOBATOBOTHAaX 
HOBOSBKCHHCKad (bayHa OKa3alacb 8axOopoHeHHOH y KaxoBKu, Ha paccTOAHHY 
90 km oT ycTba J[Henpa u 70 km oT KapkuuntcKoro 3asuBa. 

EctecTBeHHO JOIMYCTHTb, YTO 3axOpOHeHHe 9TOM dayHbl B palioHe cTpon- 
TeibcTBa Kaxosckoro rufpoysia OblIo CBA3aHO Cc CYyIeCTBOBaHHeM 3 /,eCb. 
3aJIMBa HOBOSBKCHHCKOro OacceliHa, MOMOOHOTO HbIHeliHeMy Omeccko-Exsnaro- 
pulickoMy 3alupy UepHoro Mops, OfHako 93TO MpemmouowKenve He HaXxOMT 
NOLTBepKTeCHUA B MAaHHbIX OypeHHA MHOPOYHCIICHHbIX CKBax%KHH Ha Me@KLy- 
PeCUHLIX MIPOCTpaHCTBax M Ha BepXHMX (HaqNOuMeHHEIX) Teppacax J|Hempa u- 
Murysbya, KOTOpble HH B OAHOM Culydae He OOHapy KHIM COeB Cc KacnMMCKOL 
(payHoii *. | 

CreqoBpaTebHO mMmpesmouoxweHHe O CyecTBOBaHHUM B palione KaxosKy 
Oomee WH MeHee OOWMPHOTO 3aJIMBa HOBOSBKCHHCKOrO Oaccelina oTMamaer. 
Ocraerca QomycTuTbh, uro Kacnulickaad cbayHa Obluia 3axopoHeHa B Yy3KHX 
SCTYapHAX HOBOZBKCHHCKOPO BpeMeHH, 3AHHMaBUINX NOMMeHHbIe MpupycJOBLle’ 
yacTw 7oIMH Huxuero Jnenpa u Vurynpia. | 

Cyna Mo smuTomorM4yecKOMy cOcTaBy BMelllaloulux Kacmulickyio cbayHy 
Oca4{KOB, B pycue Huxxuero j/[Hempa cyllecTBOBasI HaCTOAILMi OTKPHITHI co 
CTOPOHBI MOpA scTyapHii, a B pycne Wurynpua — .aMHHEI muManH, oTropo- 
XKCHHBIM OT MOPA Mepecbinbio. B nomb3y sToro MpeANONOKeHUA TOBOPUT MOLI- 
Had (cBbIle 25 M) TOJMLa THNWYHbIX YepHbIX TaSOHOCHbIX JMMaHHbIX HOB, 
BCTPCUeHHBIX CKBaxKHHaMH OKOJIO Cc. Jlappesxu. J[nenposckuli (Bopucden- 
CKHH) 9cTyapui nocTuran r. KaxopKu, a ObITh MOXKET, NpOMOMKaICA MU BHI 
mo TeyeHuto J[Hempa, 10 ero KoJeHoo6pa3Horo u3srHv6a xk BocToKy or r. Huxo- 
oma; Muryeukuii IMMaH, BepOATHO, MOCTHTa INMpOTEI xKeNesHOLOpomRHol 
cTaHuuu CHerupeBKH. 

AnasM3 JIMTepaTypHbIX JaHHbIX NOSBOMAeT MpemMoaraTh, uro ananornu- 
Hbl€ JWIMHHbI€ SCTYapHH UM JHMAaHbI CyIMeCTBOBaIM BO BTOpylO TOMOBHHY 


| 


* JImunoe coobmenve A. D, Tepyn. 
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)HOBOSBKCHHCKOPO BpeMeHH TakxKe B MOliMeHHO actu Apyrux peyHbIx JOJIMH 
AsoBo-Yepxomopcxoro moOepexkba, B TOM uHCIe — B Hu3OBbAX Jona, Vary- 
jaa, Byra, XamxuGea KysupuuKka, Tuauryna, Momounol, OGutounolt u mp. 
| B cBa3v CO CKa3aHHBIM HampallMBaeTCA BbIBOA O TOM, YTO reosorMueckH 
»HEaBHAA HHTPeCCHA MOPS, NPOMCXOMMBIaa TO BCeli BePOATHOCTH BO BTOPy1o 
JMOJIOBHHY HOBOSBKCHHCKOMO BPeMEHH, He OMPaHWuNBaach TWwoulanbIo Opec- 
#ckO-EsnaTopHiickoro 3aHBa HM JONMHAMH Biamalollux B Hero pek, a 3aXBa- 
HTua Takxe Asoscxui (JloHo-Monouancknii) nporu6 or Hu3oBbeB p. Mo- 
POUHOH WO ycrba p. Jlona. 

CoppemMeHHbie juMaHbI Asopo-UepHomopcKoro xKpaf B 9TOM acreKTe 
ICculeqyeT CUMTaTb He MOKasaTeAMH COBpeMeHHOM TpaHcrpeccua Uepunoro 
\MOpA, Kak NOaraloT HeEKOTOPble ABTOPHI, a PGJIHKTaMH HOBOSBKCHHCKOII 
/MHIpPeCCHH: OCTATKaMU HeKora OoNee 3HAYHTEIbHIX Y3KHX MOPCKHX 9cTya- 
‘pues, COKpaTHBLIHXCA B pasMepaxX B CBA3H C MOJOKUTebHIMH TeKTOHNYe- 
PCKUMH YIBYOKEHUAMU HW BOCXOAIMM pasBUTHeM pejibeda B [peBHeyepHOMOp- 
i CKyIO H HCTOpHueckyio 9TOXxy. 

| Ilpu gonyuleHun HOBOSBKCHHCKOM HHTpeccuM slerKO OO6baACHAeTCA 3ara- 
| MOUHIA (akT CyLeCTBOBaHHA B Mpecublx Bogzax Murynpua, Caxcaranu, Byra 
wu JloHa XMBHIX COMOHOBATOBOLHEIX H axe MOPCKMX OpraHH3MoB, KOTOpBIe 
)M0 BCell BePOATHOCTH ABJIAIOTCA PeJIMKTAMH HOBOSBKCHHCKOM dbayHbl, MpHu- 
PCMOCOOMBIIMMUCA K YCJIOBHAM CYI[eCTBOBaHHA B YIOMAHYTHIX peKax BCJeq- 
PCTBMe MeJJIeHHOrO M NOCTeMeHHOrO ONpeCHeHHA BOJbI B ICTYAPHAX Cc MpeBpa- 
}ULeCHHeM HX B JIHMaHbl. 


[locrynuao 
8 I 1954 


UMTHPOBAHHAA JIMNTEPATYPA 
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Jloknaym Akanemuu Hayr. CCCP 
1954. Tom XCV, N 6 


FEOAHOTHT 


A. A. TMOMEPAHLLEBA 


O BO3PACTE HH)KHEME3030HCKHX YIJIEHOCHbIX 
OTJIOMKEHHM OBJIACTH TYPFAMCKOFO NMPOJINBA 


(ITpedcrasnrexo axademuxom JI. B. Haauexunvim 6 II 1954) 


ABTop HactTosulelt cTaTbH B Te4yeHHe Tpex JleT U3yYasa pacTHTeJIbHbIe: 
OCTaTKH H3 HHKHEME3030HCKHX YIVJICHOCHBIX OTJIOKCHHU WeHTPaJbHOH wacTU 
Typratickoro NpomuBa c wWelbiO onpelereHusn BO3pacTa 9THX OTJIOXKeHUH. 

HukHemeso30lickHe =9yrvIeHOCHbI€ OTJO2X*KeHHA BbIXOLAT Ha MOBePXHOCTD. 
TOJIbKO B TpeX MYHKTaX MO BOCTOUHOH OKpanHe Typralickoro npomuBa (Byp- 
yk, Baukonyp, KuakTbl), a B WCHTpaJIbHOM 4YaCTH eFO OHH BbIMOJIHAIOT Y3KHe, 
pacnoJIOxKeHHble MOUTH MepHAHOHaIbHO WeMpeccHH Maeo3s0vcKoro JI0O%Ka u 
| TMlepeKpbIBalOTCA MOIIHOM TOJIIei MeJIOBbIX H TPeCTHUHBIX NOpOL. 


Bompoc 0 Bo3pacTe yrJIeHOCHBIX OTNO*KeHH Typralickoro mpomuBa JO: 

HOcIeHero BPe€MeHH OCTaBaJICA CIMOPHBIM. 
| B. J. l[puvana, onpenetmBuini HeOObIUIOe KOJIHYECTBO PaCTHTEeJIbHBIX 
ocTaTkos 43 UepHuropckoro H XapbKOBCKOFO MeCTOPOKeHHH, Obl CKIOHeEH 
AYMaTb, 4TO YIVIeHOCHbIe OTJIOMKeHHA WeHTpaIbHOuU uacTH TypraucKoro mpo- 
JIMBa MOJIO%Ke yruieHocHoK Tou UersOnHcKoro OacceiHa HM APyrHx BepxHe- 
TpHaCOBbIX YIOJIbHbIX MeCTOPpOKAeHHH Ypana uM ABJAIOTCA CKOpee BCerO 
CpeMHeIOPCKHMU JIM, B KpaliveM cJlydae, BepxHeseHacoBbimMu. VW. WM. Top- 
cKHii (4), OCHOBbIBAaMCb Ha TeOJIOTHYeCKHX JaHHbIX, CYHTa, YTO OHH HMeIOT 
p3T-MelacoBblf Bo3pacT, NO aHaJIOrHH C YIVIeHOCHBIMM OTJIOxKeHHAMA Uews- 
6HHCKONO OacceliHa UM IpyrHx MecTOpoxKAeHHH BocTOUHOrTO ckIOHa Ypavia. 

B. H. Bap6aumuora (!,?), u3yaaBliad cnOpbl MW bWIbWy H3 STHX OTIO- 
2%KeHHH, BbICKa3ala MHeHHe, YTO B CeBepHOH uacTH TypraicKkoro mpomuBa 
(patiou 03. Y6oraH) yrmeHOCHble OTMO%KeHHA HMeCIOT HMXKHeIOPCKHH Bospact, 
a B 1OxKHOM vacTu (OacceliH pex Myuapan, Tactsi-Typrai uw palion o3ep 
Ax-Cyat u Cappi-Myun) — cpenHeropcknii. 

TpexsieTHee u3yyeHHe IOpcKOl sopbl u3 pa3smMuHbIX palioHoB Typraii- 
CKOrO MIpoOJIMBa MpHBesO Hac K HECKOJIbKO HHBIM BbIBOMAaM, U3JIO%KeHHBIM 
HWKe. 

Anasu3 ropcKol (opp o6macTru Typralickoro MposMBa MOKa3bIBaeT, ITO 
B Heli mpeoOlamaloT (hOpMbI, THNHYHHIe WIA CHOMPCKOH Jopbl, XOTA B Hell 
UMeIOTCA Take WHKAaMOUTH, He XapakTepHbe AA CuOupckow mopuctu- 
yecKOH NPOBHHIMH. 

IIpuH HeKOTOpOM pa3IH4HH B POJOBOM M BYAOBOM COCTaBe PaCTHTeJIbHBIX 
OCTaTKOB, BCTPeualIOIHXCH B OTMeJIbHbIX MYHKTaX, THM paCTHTe/IbHOCTH 
aABIAeTCA OOWIMM Ja Bcero Typralickoro mpojuBa. MoxHO TOKO ykKa3aTb, 
uTO MaNOpOTHHKH M THHKTOBBIC B CCBEPHbIX MCCTOPOMKMEHAAX HeCKOJIbKO 6o- 
Jee MHOFOUMCJICHHbI NO CpaBHeHHIO C IOXKHOM rpylnoli MecTopoxKAeHHH. 

Onpemesenve BO3pacTa OTMOXKeHHA Ha OCHOBAHHH PaCTHTeNbHBIX OCTATKOB 
[WIA YOpCKOTO MepHoOfa BOSMOXKHO TOJIbKO MPH HavMyHH OoNbIMOrO MaTepH- 
aula H CpaBHeHHa paCTHTeMbHOCTH C TaKOBOH O/IMSKHX OOMAaCTeH, Te OTMO- 
XKCHHA TOUHO MaTHpOBaHHl. 
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YuuTbIBaa 9TO, 0 BO3pacTe IOpcKol *bulopbl OOacTH Typralickoro MpowMB: 
MOXKHO CKa3aTb CJleAyrollee. | 

Visyyenuan (bilopa cuuIbHO oTmMYAaeTCH Kak OT p9T-JeliacoBoli (bop! 
Uena6uucKoro Oacceliva, Tak M OT HM>KHelopcKHx drop TOxxoro Ypaaa | 
Myromxap, Han6onee 6m3ka eli cpeqHelopcKan qblopa CBHTbI JKCHHILIK 
B 6acceline p. Maex (3). O630p reomorHuecKkoro MH reorpauyeckoro pad 
IpOCTpaHeHUA PacTeHUil, COMeprxKallMXCA B YIIeHOCHEIX OTMOKeHMAX Typran 
CKOrO IIpOJIMBa, MOKa3bIBaeT, YTO CpeAH HX MpeoOMasaloT pacTeHua, THMHY 
HbIe [WIA CPeHeIOpCKHX OTNOKeHHH pasHYHBIX palioHoB Exsponp u Asur 
IIpwueM HeT HH OMHOPO Bua, XApaKTePH3YIOWero UCKMIOUNTEbHO JeMaCOBble 
p3TCKHe HIM BepXHeIopcKHe oTMOxKeHUA. Takue pacTeHus, Kak Cladophlebi 
nebbensis, Phoenicopsis speciosa, Czekanowskia rigida, Carpolithes cinctus 
Pityospermum Lundgrenii, uspecruple u3 pasta WBenuu, B mpegemax Halle: 
CTpaHbl IPHCyTCTBYIOT HU B OOsee MOJIOADIX, B YACTHOCTH CP€AHEIOPCKHX OTIG 
wenuax. Equisetites ferganensis, Drepanolepis ferganensis Tur.-Ket ex MS 
Carpolithes undulatus, HaliqeHHble B HH2KHeIOPCKHX OTJIOXKCHHAX, NOHHMA 
FOTCA, MOBHAHMOMY, MH JO HH30B cpeqHeH IOpbl. | 

TakuM 06pa30M, ONHpasich Ha TO, 4TO BO cope oOacTH TypraiicKory 
IIpOMBa NpeoOJamaioT cpemHeropcKue (OpMbI, HO YUHTHIBAA oe 
QJIEMCHTOB Oovlee ApeBHUX QJIOP, BO3PaCT YIJICHOCHBIX OTJIOXKeHHH Ha3sBat 
HOH OOacTH CJleyeT OrpaHHYHTb HH3aMH CpeHel IOP. 


| 
Jla6opatopua reonoruu yraa Tlocrynuso | 
Akayemunu Hayk CCCP 25 11954 

| 

| 


LWHMTHPOBAHHAS JIMTEPATYPA 
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Hornagp Akagemun Hayr CCCP 
1954. Tom XCV, N 6 


TFEOAOTHA 


A. Wl. PESBOM 


O FHCCAPO-AJAHCKOM FEOCHHKJIMHAJIN 
B BEPXHECHJIYPHMCKYIO SNOXy 


(Tpedcraszeno axademuxom H. C. Warcxum 12 II 1954) 


B nepsoit cxeme TeKTOHHYeCKOrO paviouupoBaHua Cpennei Asunu, mpunar- 
aauleii 1. B. Hanusxuny, TypKecrano-Analickaa ropHas O6acTb HW jOKHAA 
icTh Sepapmano-luccapcKo o6acTu Bxogzat B cocras LlenTpasHEIx pyr 
yemHeH Asun (8). 

_B cxemax gpyrux uccstegopateelt LlenrpampHpim pyram orpeuaer «IOx- 
iH Taub-Ulanp» B. YW. Iionopa (*) u «ueHTpambHaa» uw «CeBepHan» 30HbI 
mKHOrO Tanb-lIlana A. B. Ilelipe (*). Bce nepeyucnenuble yuenble, BbIAeIAA 
Y TCKTOHHYECKYIO MPOBHHIMIO, PYKOBOACTBOBaJIMCb CTpeMJIeHHeM MOKa3aTb 
WlaCTb, re B TeYeHHE BCero Maleo30m CYULeCTBOBAaJ THNMUHDII reOoCcHHKH- 
JIbHbIM PpexKHM C MpPOABHBUIMMUCA B KOHIE Maeo30q MOULHbIMH NOJHATHA- 
1, CKJaq¥aTOCTbiO HW BYJIKAaHH3MOM. 

HenmpepbipHoe HakomieHHe reosloruyecKux (bakTOB B TeYeHHe MOCeAHUX 
T MOATBEPAHO MpaBHJIbHOCTb BbIJeJIeHHA ITOH TEKTOHMUCCKOM 30HbI, HaMe- 
HHO elle Ha 3ape Hu3yyeHua CpemHelt A3suu. Kak MoxxkHOo celuac BHeTb, 
CHTPaJIbHbIM JyraM, BO BCAKOM CJIydae HX 3anafHOli MOJOBMHE, OTBeuaeT 
NyNHellad rIyOMHHaa CTpykTypa *, KOTOpylo, M0 XapaKkTepy ee MeCTONOVJIO- 
eHHA HW MO XapakTepy CJlaralolulMx ee PopMalHH, culeayeT Ha3blBaTb I cca- 
»-Analickad TeOCHHKIMHab **. 

_ Bpemenem savloxkenua STO rlyOMHHOM CTpyKTYypbI CilemyeT CANTATb Hayaso 
Jlypulickoro nepnoga. B BepxHecuJlypHlicky!o 911Oxy reOCHHKJIMHalb LOcTur- 
| MakKCMMyMa CBoero MporvOaHHa, B eBOHE NepexKJa OYCHb CYWeCTBeHHY10 
pecTpoliky H AuddepenuMaluio HU, HaKOHell, B BepXHeM Masleo30e, Mocwe 
MUHBIX MOJHATHU, CKaqYaTOCTH HM BYJIKAaHH3Ma, BCTYMHJIa B KpaTKOBpeMeH- 
€ CyleCcTBOBaHHe B KayecTBe ropHoli crpanp (!!). B me30s0e u maseoreHe 
A O6NaCTh TeOCHHKIHHAM BXOAUT B WJIMTeIbHY!O CTaHIO OY€Hb CMOKOMHOU 
aynaaTpopMennoli »xusHH. Heoreh — ueTBepTw4Had CyfbOa 9TOM TeocHH- 
HHaJIH OOWLeH3BeCTHAa. 

-B uacrosulei craTbe MbI XOTHM XapaKTepH30BaTb OTebHbIe yYacTu IT uc- 
po-AsatickoH reocHHKJMHaJM B SMOXy ee MAKCHMaJIbHOTO mporn6auna, T. e. 
BepxHeM cuslype. B sty sM0xy TeOCHHKMHallb OTYeTIMBO pacmawaeTca Ha 
emyrollue ocHoBHble uacTH: LlenrpaJIbHbIii NporMO M Ba OKpawHHble Npo- 
6a. PaccmoTpuM ux Oovlee MOMpOOHO. 

Jleutpanbunl mporu6 reocuHKJIUNAaALM TeppuTOpHambHO 
Bialaet C COBpeMeHHOM AOMHON p. SepaBluaH, COXKCHHOH MOUIHbIMM Iec- 


* TyOuHHbiMu CTpyKTypaMH Mbl, cueqys A. B. Tleitze (7), Ha3bIBaeM KPYMHBIe, LIMTEIb- 
pasBuBalolveca CTpyKTypHble POpMbI, XapakTepHble 6ONbINOH TiyOMHOM 3am0KeHHA U 
IOMOpHOCTHIO POpMallM OCAMOUHBIX M MArMATUYeCKHX TOPHBIX NOPOA AAA MOJIOXKATEMb- 
X H OTPHUATeNbUbIX CTPyKTYp. ; 

“bd Tlo mMuenmio H. C. LUlarcxoro cpeqM KpyMHbIX TeKTOHHYeCKHX (POpM 3CMHOH KOpbI 
yyeT pagimuaTb: 1) reocMHKIMHaJM, 2) reoaHTHkIMHaIM, 3) TeOCHHKIHHAIbHbIe CHCTEMbI 


1) reOCHHKIMHaNbHble 0O1acTA G2); aie 
JIAH, rT. 95, I 6 


YaHO-CJlaHI[CBbIMH, CJI@HUeBbIMH H CJIaHILeBO-H3BeCTHAKOBLIMH OOpa30BaHH 
MH, JOCTHraloWMMH TpoMaHoH MomHocTH 10—I11 Km. MayHa rpalirTouHTOB | 
Opaxvonok MO3BOMAeT BHIEHTb 3,eCb HU2KHECHJIYPHCKHe OTJOKeHHA H BC 
APYCbl OTJIO*KeHU BepXHecnJypHickux (7). K BocToKy OT AOJIMHBI p. Sepal 
wan Kpait LlentpabHoro nporu6a MoxeT ObITb Mpocie*KeH B OacceHh 
p. Kuunx-Anai (BocTo! 
HbI), Te H3BecTH 
OUeCHb MOIIHbIe TOI 
IIPCHMYLUIECTBCHHO CJIaE 
ueporo coctasa. Hake 
Hell, Ha CeBepO-BOCTOK 
TakxKe 0 o4eHb 60/1 
IMM MOULHOCTAM H3BeC* 
Re a es perce Sesetet BEN HAKOB HM cCaaHyeB (ZL 
SER LSI 5000 Mm) mporu6 ms 


OOO, 
Ba SOOKE 


I EPA Ld OH oS Sein fh eT ObITh TWpocsexKeH © 
Sees aes BepxOBba pp. Tap | 
Koxcy  (KamirapcKas 
Ha CTbIKe XpeOTOB aa 
cxoro Hu WepraHcKo 
CepepHbHi 0a) 
pauvHHbi npori 
reocHHKIUHHAJ 
(MaTtTuatckKuH) Te 
Puc. 1. Cxema ctpoenua Tuccapo-Asaficko reocunkan- PHTOPHaJIbHO pacino! 
Hav B BepxHem cuuype. /—LleuTpambupii mporno, fraeTcH B OOACTH BIC 
2 — Cepepubiit OK pawHblii uporu6 (Matuatcxun), 3— KUX npeqropun Typ 
}OxubI =oKpaHHHDi mporu6; 4— KypamuncKxo-Pepran- cranckoro nu Asaticxo 


cKkoe noquatue Hu O—KapaternucKkoe NoAHATHe — Teo- 6 
aHTHKJIMHasn xpeOTOB HM xXapakTep 


pa3sBHTHeM WenouKH © 
Te@JIbHBIX TIpOrH6oB, BbIMOJIHeHHbIX MOIULHbIMH H3BeCTHAKAMM JyaoBa (J 
2300 M), B KOTOpbIX ONMCaH WM uBsBeCTHbI «MarTyalickuli paspe3» Ha p. Vu 
(papa ('). B mpyrnux yactax mporm6a u3sBeCTHAKM YepemyloTca co claHiaM) 
oOpasyaA omucaHHy!lo HaMM paHbiue «Marualickylo (aluasbHylo 30HY» Bep) 
Hero cuypa (°%). UupHna Cesepnoro okpawHHoro Tiporn6a mocTuraeT 25- 
30 kM. B cBowx o4epTaHHax OH Culeayer Kpato LlenTpasbHoro mporn6a. | 

Or LlenrpampHoro mporu6a Cepepupiii OKpavHHpili OTAeNeH y3KO 30HC 
NOAHATHA, BbIPaKeHHON B paspesaxX Pe3KHM COKpallleHHeM MOLLHOCTeH CHI 
pa (go 1000—1500 m), BpmagqeHHeM 4acTH TOpH30HTOB HM MOABJICHHeM KO! 
rlOoMepaToB cBKAeTeeH pasmMpiBa (roppt Jiayna, p. Kapapmmu). 3a on 
TlOMHATHEM MDI OCTaBJIdeM HasBaHHve «KapaBuinu-Uyramckoe». | 

Ha cesepe okpauHHblii NporHO orpaHuuen KypamuucKo-PeprancKkol re 
aHTHKIHHabIO (1°), Kpal KOTOpOM YeTKO BbIPHCOBbIBaeTCA TO MpHOperxkH 
MCJIKOBOJHBIM OTJIOKCHHAM BEHJOKAa HW JIYAIOBAa, a 3aTeM HM HM2KHEero TeBOH, 

K sory or [lentpaabuoro mporuéa, TaM, re Masleo30li He CKpbIT NOR, Me3| 
30HCKO-KaHHOSOHCKHMM OTJOKeHHAMH AvlalicKOM JOMHbI UM WOMHEI p. Cy 
x06, pacmosaraetca O6aCTb pa3BHTHA BepXHeCHJIYpHliCKUX M3BECTHAKOB 
CJI@HIeBbIX CBHT, O“€Hb MOXO*KUX Ha cbopmayun Marualicxoro okpanHHo 
mpornOa. Takum oOpasom, MoxerT ObiTb HameueH IOxawK HEH OKpavHHB 
mpornO (umu 30HAa) TeEOCHHKANHAAH. 

HavOouee THIMYHO 9Ta YaCTh TeOCHHKIMHAIN BbIPAaxkeHa Ha CceBepHC 
ckloHe Tuccapckoro xpe6Ta uM Ha joxKHOM SepaBllancKoro, B Mpesenax Len 
palbHoro Tay2KuKuCTaHa, Tle B OCHOBaHHH BepxHero cHlypa OTIO2XKeHI 
IIPeCACTAaBJICHbI CaHaMM C TpanToOMMTaMH HM C NpocsOAMM (baBOSHTOBbIX ¥ 
BeECTHAKOB, a JIYAJIOBCKHM APyC — UCKJIOUNTebHO U3BeCTHAKAMH: aMdunop 
BbIMH, (OJHAOPUIIALOBLIMH HW OpaxHONOOBbIMH. 

MottHocTb BepxXHero CHJIypa He Tpepplilaer 3gecb 2000 m. Caenyer 3am 
TuTb, uro A. B. Tetspe u A. J. CmupHos ormeyawr B 10>KHOl yacTn 9T 
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SOHbI, B OCHOBAHHM JIyM10Ba (CBHUTa SS), MpHcyTCTBHe «HeCKOJbKUX MOLJHBIX 
HEBbINCP2KAHHBIX TOPH3OHTOB TeMHOOYpbIX KOHIVIOMepaTOB», MOLLHOCTbIO JO 
400—300 m (pp. Apr, Apua-Maiigan) (5). 

JI STOW 2K€ CBUTbI XAPAKTepHO MpPHCyTCTBHe THNMUHEIX PH@OBBIX H3BeCT- 
HAKOB, BeCbMa HE€BbIAep?KaHHBIX 0 MpocTupanuio. IIpucyrcrsue KOHrJIOMe- 
PpaTOB MOXKET yKasbIBAaTb Ha OJIM3OCTh pasMbIBawwlllelica cyuiu. Tako cymeli 
MOMIO  ObITh paciouaraioujeeca oxKHee <«KapateruHcKoe noyHaTHe» 
B. M1. [onosa, saxsatprpatouree tox ub CK0KN uccapcKoro xpeota u lOoKHO- 
Taf2xKuKcKyio fempeccuro (8). 

Henoctatounas paspadoraHHocTb crpaTurpaduu pBepxuero cumypa Tuc- 
CapcKoro xpeOTa MellaeT NpocJleqHTb BCe MeTaH CTPOeHHa IOMKHO YaACcTH 
Tuccapo-Anatickoit reocHHkKsmHaun, OHAKO yxe ceituac BUNA OTIeTIMBO Ha- 
Meyvalollaxica CHMMeTpuaA ee crpoeHua: LlentpambHpili mporn6, BbInoHeHHBIIt 
ClaHueBOl PopMalwel OOMbWOH MOM[HOCTH, C CeBepa H 1Ora OKPyxKeH 30HaMU 
HaKONJI€HHA OTHOCHTeCJIbHO MAJIOMOLIHEIX H3BECTHAKOBO-CaHIeBbIX (OPMalHi 
MporvOos okpauuubix. [locmequue B CBOIO O¥epeb IIPUMbIKaIOT K OrpaHH4M- 
BalOllHM TeOCHHKJIHHalb TeOAHTHKJIMHaJIAM. 

_ TaxoBa cxeMa crpoenua Tuccapo-Asaticxol reocunkiMHau B BepxHeM 
cuulype. 


JIbBOBCKHM TOCYAapcTBeHHbIA YHUBepCHTeT Tocrynuo 
um. VU. ®panKo 7 Il 1954 


LIMTHPOBAHHAA JIMTEPATYPA 


128. H. Be6éep, Teonornyeckaa Kapta Cpequei Asuu. JInct VII-6 (Mcdapa). Tp. 
pae©®. 5, 1944934, 2 ADM MaprorcKkun, Ip, TKO Bs 4 (1934). > 1] Ba ihas 
IMBKUH, OuvepK reonoruu Typkectana. Tamxeut, 1926. 4B. A. Hukoaaes, 3an. 
Bcepocc. MHH. o6m., 62, Ne 2 (1933). *° A.B. Iletpeu A. J. Cmupuos, Coopn. 
TeouoruaA wu mouesHbIe ucKONaemble 3SepaBw.-Tuc. ropHok oOnactu. M.—JI., 1940. 
> A. B. Ilene, Usp. AH CCCP, OMEH, 1938. 7 A. B. Hefine, W3s. AH CCCP, 
cep. reom., Ne 5 (1945). §® B. WM. Monos, MUctopua pzenpeccnh u noguaTuh 3anaquoro 
Psub-Iana. Tament, 1938. ° I. H. Pesspoi, AH, 93, Ne 5 (1952). * JESU Pre 3 
80H, JLAH, 95, N25 (1954). ® H.M. Cunuuorsn, Mas. BrPO, Ned (1948). * H.C. Wart- 
>Kkuk, MW3s. AH CCCP, cep. reou., Ne 4 (1946). 
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Hokaagw Axkayemun Hayrx CCCP 
1954. Tom XCV, N 6 


TFEOAOFHA 


B. ®. COJIOBbEB u JI. C. KYJIAKOBA 


NOWBOMHbIM TPASEBOM BYJIKAH «<BAHKA IPA3HbIM BYJIKAH» 
B KACHHUMCKOM MOPE 


(ITpedcraezexo akademuxom J. H. Wlep6axoeom 15 I 1954) 


B mpefetax MenKOBOfbA BOCTOUHOTO MOGepexba IOxKHoro Kacnua pacno- 
AaraeTcA pA NOABOAHBIX TpASeBbIX BYJIKAaHOB, MPHypOveHHbIx K ONpesesen- 
HBIM TCKTOHHYCCKHM JIMHMAM. Ogua 3 STHX JIMHUM, IpOTATMBalOMlasca K 3a- 
Naty oT Uesekena, Obla omucaHa Hamu paHee (2). He menpmuii mHTepec 
MpefcTaBsxeT TEKTOHHYeCKaA JIMHMA, BLITHHYTaA K 1Ory OT MouyocTpoBa Ue- 
lekeHa. 

_ JOxnuee Uestekena pacnomaraetca ocrpos OrypyvHcKuli H pA, MOMBOLHBIX 
TpxA3eBbIX BYJIKaHOB — OaHKa Muxaiiopa, OauKa YubcKoro, OaHka Tpasuptit 
ByKaH, OaHka 1908 r. u gp. 

Octpos OrypuvHckul pacnooxex B 12 KM K 1ory OT }oxHOM UeneKeHcKoli 
KOCHI H ABJIACTCA KaK Obl €€ MPOMO2KeCHHeEM B 1OXKHOM HalipaBleHun. OcTpoB 
BLITAHYT B M€PHHOHAaJIbHOM HalipaBJICHHH, MMeeT B JWIMHY OKONO 45 KM H B 
mwupuuy oT 0,1 qo 2—3 xm. Boctounaa 6eperoBad JHHUA OCTPOBa MOUTH MIps- 
Maa, 3almaqHaa — u3Buauctaa. LlentpambHaa uacTb OCTpoBa MMeeT Tepece- 
YeCHHbIN pesbed), OOpa3s0BaHHblli 3aKpelJICHHbIMH PacTHTeJIbHOCTbIO MeCuaHbIMU 
xouIMamu. CeBepHad HM 102KHad YaCTH OCTPOBa HeCKOJIbKO MOHMKeHEI. CeBep- 
Had UaCTb OTAeCNAeETCA OT WeHTPaJIbHOM 30HOM HaCcTOAUeH MycTbIHM Cc Tecua- 
3 O6apxaHamu, RocTuraiouluMu 10—12 m BBICOTHI. 


TulaTeIbHbIi OCMOTp Oo. OrypuHHcKoro MmoKa3aJl, YTO NOCMeAHHH CIOKeH 
UCKJIIOUHTEIbHO pakylIeUHO-OOJIMTOBLIMH MeCcKaMH H pakyllel. Bprxofbl KopeH- 
HbIX MOPO Ha OCTpoBe OTCYTCTBYIOT. OfHako Ha 3alayHom Oepery ocTposa, 
OcO6eHHO B CeBepHOM UM WeHTpasIbHO ero YacTAX, OblM OOHAPyXKeHbI MHOTO- 
YHMCJICHHbI€ TaJIbKA KOPCHHBIX MOPOL, COCTOAMMe TaBHEIM O6pa3oM M3 Cepbix 
rauu. Hanuuue 9THX rvIMHMCTbIX [TaJieK KOPCHHbIX MOpO Ha 3allaqHOM 
Gepery o. OrypyHHcKoro ykKa3bIBaeT, BO3MOXKHO, Ha CYyUeCTBOBaHve B Mope 
ZanagHee o. OrypuvHcKoro OOHaxKeHHbIX YUaCTKOB Ha, MOABepraiolluxca 
pasMbIBy H IIpHypO¥eHHBIX K MOABOMHOH CTpyKtype. 

Bauku Muxaiinopa u YapceKoro mo sounaM (!) XapaKkTepHsyloTCa Kak 
TIOMBOZHbIC TpAseBEle BYKAaHbI. OMHAaKO B HacTosilee BpeMA OHH CceOA HUKAK 
“He uposBasioT. Banka Muxaiisiopa pactiouowKena CeBepHee 0. Orypunuckoro. 
'B uacrositee spema riyOuna Ha Heli cocrapaser 3,8 M. [Ipexuue BplOpocel 
ConouHol OpekyuH Ha OaHKe pa3MBITbi H B HacTOAee BpeMA MOKPBITbI 
/cBepxy XKEJITHIM PaKYLICUHO-OONHTOBbIM MeCKOM. 

BononasHble ciycKH, MpousBeqeHHEIe Ha OaHke VuIbcKOro, NoKasaJM, UTG 
raiyOuHa Ha camoit 6aHke cocTaBsaeT 3 M. Banka obmanaer JOBOJIbHO Kpy- 
‘TRIM CKJIOHAMH, ONycKaloluluMucaA Oo riyOHHbI 15 m. 3mecb, Kak MW Ha OaHKe 
Muxatinopa, mpexHue BbIOpOCb! COMOYHOM OpeKYHH Pa3MbITbI H B HacTOA- 
mee BPCMA MOKPbITH! PakYIIeYHO-OOJMTOBBIM TCCKOM, Bpi6pocoB KOPeHHbIx 
‘MOpom He OOHapyxKeHoO. j r 
| Bana [pssubili sytKan mpesqcTaBiaer JeMCTBYIOWIMM B HacTOAMee BpeMsA 
NOZBOUHbIN rpxA3eBOH BYJIKAaH. Tny6una Ha OaHKe COCTaBJIAeT 9.5 Mm, Torma 
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Kak B 500 m or Hee rlyOuHbl WocTuraiwT 28 M. ByiKaH MepHomMyeckH, Yeped 
15—20 munyT, BbIOpacbIBaeT MOLLHbIe CTPyH yrvIeBOLOPOAHbIX [a30B, CO3s\ato- 
WIMX Ha MOBepXHOCTH MOPA «KHMALLM KoTeI». CulbHoe OypsleHHe Npooul- 
*KaeTca OKOIO 15 MHHYT, a 3aTeM yTHXaeT 10 HOBOrO BbIOpoca rasoB. OAHO- 
BPeMeHHO C Tra30M BbIOpacblBaeTca TIMHHCTax MYyTb, KOTOpad TeyeHHeM 
yBuleKaeTcH OT BYJIKaHa Ha 3Ha¥HTebHOe paccToaHue. Ha MOBePXHOCTH 
BOAbI UMeeTCA He*TAHAA MWICHKa, a B BOSAyXe OMllyllaeTCH pe3KHH 3allax 
HeTu. 


Puc. 1. Boel6pocbl KOpeHHbIX NOpOR, coOpanuple cpelu ConNoyHOK Opekyunu 
NOABOAHOrO rpsA3seBoro ByJKaHa ,OaHKa I pa3Hbi ByaKaH“ 


BojomasHbiMH padoTtamMu Ha OaHKe I psx3Hblii BysKaH COOpaHbl BbIOpOcbi 
conouHol OpekynH (OOp. 271) u KopeHHbIX Nopog (o6p. 272—287) . Conou- 
Had OpeKYHA TpecTaBsaeT COOOM TOHYANMIM WIHCTHI MaTepval *xeJITO- 
BaTO-ceporo IBeTa, H3BeCTKOBHCTHIM, B HaTYpaJIbHOM BHJe 2KUAKMM; BOMONA3Z 
Ha He yTOlad B ComOYHOH OpeKkuuu Ha ruyOuHy no 1,0 Mm. 

Bpi6pocbl KOpeHHbIX NOpOk MpeACTaBJIeHbI TIMHUCTbIMH aJleBpOMTAaMU 
cBeTsoceporo, Ceporo HM XKeJITOBaTO-ceporo I[BeTa, H3BECTKOBHCTHIMH cyja6o- 
CHEMEHTHPOBAHHBIMH, JIerKO NOW alOulMMHcaA paspyiuenuio. [Ipencrapsenue 
O HX pa3sMepax HM (opMe saer puc. |. 

UcculeqopanHve BelULeCTBeEHHOrO COCTaBa CONOYHOM OpeKYHH UM asleBpOuIU- 
Top (TaOm. 1) ycTaHaBaMBaeT 3HauNTebHyIO UX Ou30cTb. TlopuquMomy, 
COMOYHaA OpeKYHA COCTOKT M3 OTMYYeHHbIX MOPCKOH BOO! MeHPOBHIX (ppak- 
Wu aleBpomuTos. Kak BUAHO M3 NIpHBeLeHHOM TaG MII, aleBPOJIMTHI COep- 
uxatT oT 15,5 no 23% pacrsopumpix KapOouaTos. Jlerkaa (ppakilua HepacTBo- 
pumoro ocTaTKa OOoralileHa sepHaMH KBaplla, COAepxKaHwe KOTOporO OCTH- 
raeT 68%. Tanenaa dpakttua cCocTouT laBHbIM O6pa3s0M H3 pYyHBIX 
MHHepaJiOB, CJOMbI A 3ePpeH BbIBCTPeJIbIX MHHepavios. 

Bpwid MpowsBesenbl TakKxKe MUKPOayHHCTHYeCKHe aHaJIM3bl ComouHoli 
Opekunn M aleBpomMTOB c GaHku I’pasHbit ByKaH. Bo Bcex o6pas3max, npu- 
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eNeHHbIX B TaO1. 1, MuKpodbayHa He Obla OOHapyxeHa HU JIMILIb B OOpasue 


4 Al. A. Aranapopa wauwia equnuunpe Globigerina pseudobulloides 
“ium. 


Gin 
TaOaunna 1 
SEMLECTBEHHBIH COcTaB KOPCHHBIX MOpoOR c Oanku Tpa3zuHnh By a- 
KaH B 1pomeuHTax® 
(cComo4uHad OpeK4MA HM PAMHHCTHIC aeBpOJMTHI) 


O6p. 271, cono- O6p. 273, O6p. 275, O6p. 276, O6p. 277, 
qHaa 6pekuna aJIeB POJIHT aJleBPDOMUT aJleB POJINT alebpOAnT 
. Mexanuyeckuii co- 
cTaB: 
dpakuna >0.25 mm — — = — dtd 
0,25—0,10 mm 0,35 O25 1,42 0;12 0,13 
0,10—0,01 mm 16,66 51,50 77,86 63,63 63,24 
<0,01 mm 82,99 48,25 20,72 36,25 36,63 
|. XHMHYeCKHH co- 
CTaB 
HepacTBOpuMas 
TACTb, aki .« 84 80 84,5 Tet UG 
comepxkaHue Kap- 
OOHaTOB.. .. . 16 20 15,9 23 23 
3. Munepasoruye- 
CKHH COCTaB 
a) Jlerkaa ppakuna 96 ,95 94,80 97,00 97,00 97,00 
ISB apes eee 65 60 68 68 67 
Tlonepble wimaThi 25 20 12 18 20 
O6.10MKH TNopoy 10 20 20 15 13 
6) Taxenaa dpak- 
TTS capes) os 3,05 5,20 2,50 3,00 3,00 
WM PHT as vs 14 1 2 7 4 
MarHeTHT; HJb- 

MeHHT ... 5 6 3l 25 13 
JIMMOHHT 6 10 16 2 24 
rpanat 5 1 el. 3epH ) 2 4 
IWMpKOH... . 2 2 4 3 1 
pytua ‘ 1 4 1 el. 3epH Z 
TYpMaMH  .. 1 7) 2 6 — 
ine : ; 1 5) 1 2 meHbUe 4 
3eeHad culoja — 60 24 34 3 
poroBaa 0o0- 

Mauka = «2 — — 2 3 2 
WOU3HT; SIM AOT, ss = aa ef. 3€DH. es 
CTaBpowHT ..| Cf. 3epH. = el. SCDH. a = 
aHrupuT .. . 65(? a =a 4 = 
RO AVRORAe i 4 4 ey. 3epH. el. 3epH. 
BbIBETPeJIbIe 

tag “ee 3 9 11 20 20 


* Mexannueckull H MUHepasorMyecKH anasM3bl Ob BpLMONHCHbI I. 10. Pomanoson 
mo Metoay A3HMH, Tt. e. HaBecka MOpoAbl oOpadaTbIBanach XONOAHOK 10% cONAHOK 


KUCIIOTON. 


Tlo cBoemy BHeLllIHeMy BHJy aJleBPOJIMTbI C rpA3eBoro By/IKaHa [pasHplit 
BYJIKaH MOryT OblTb OTHECEHbI K OYCHb MOJIOABIM oOpasoBaHuaM, He ApeBHee 
OakuMHCKorO Apyca. 

CaemyeT MOAYePKHYTb, YTO MEK 0. OrypuuHcKkuM Hu OeperoM Mops, T. ©. 
B ripemesax Bcero TypKMeHCKOrO 3aJIMBa, a TAKXKE B M@JIKOBOJHOH 30He, pac- 
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MOJIOKCHHOH 10%KHee STOrO 3aIMBa Ao Unkuuwisapa, OTCYTCTBYIOT Kakue-1H6 
MPpHSHakH MOABONHOrO rpx3eBoro ByIKaHH3Ma. TpsaseBble BYJIKaHbI BOCTOUHE 
OMMCaHHOH TeKTOHHYECKOH JIMHMH MOABIIAIOTCA CHOBa TOJIBKO Ha cylle, rz 
OHH BHITATHBAIOTCA B_ MCPHAMOHAJIbHOM HalpaBJIeHH Blob Gepera Mopa 
oOosHayator Kelimup-UuKkumnapcxyio TEKTOHMYeCKyIO JHHHIO. B cumy 9Tor 
MOXKHO JYMaTb, 4TO TYPKMeHCKHH 3aJIMB H MeKOBOEe, pacnouIoxKeHHO 
foxKHee CFO, COOTBETCTBYIOT OOWMpHOMY MporM6y Tuna cHHKMHOpua. 


MucrutyT reomoruyeckux Hayk Mocrynuao 
AxkalemMuu Hayk CCCP LORI 954 


WHTHPOBAHHAS JIMNTEPATYPA 


1H. Tymun, Jlouna Kacnniicxoro mops, CII6, 1908. 2B. ©. Conospe B, HAP 
86, Ne 2 (1952). 
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Joxnagn Akapemun Hayrx CCCP 
1954, Tom XCV, N 6 


rEOOrU# 


JI. &. COJIOHILOB 


K BONPOCY O CTPATHTPA®HYECKOM PACUIEHEHHH 
JOMEBOHCKUX OTJIOWKKEHUM YPAJIO-BOJDKCKOU OBJIACTH 
HW CMEXKHbIX TEPPHTOPHM 


(ITpedcrasrexo akademuxom C. H. Muponosoim 18 II 1954) 


B nocneqHue Toxbl MHOPOUHCeHHEIMM MaTepHanamMu OypeHua ycTaHoB- 
A€HO, YTO B Ypano-BomKcKon OG6lacTH, MOA MOKpoBom (pbayHucTHyeCKH OXa- 
DaKTePpHSOBaHHBIX OTJIOMKeHHH CpeMHero MeBOHA, WIHPOKO pa3BHTbI MOIILHEIe: 
TOJMH OCaOUHbIX OOpas0BaHHH, COMepxallMX CKyAHbIe OPpranHwyeckue ocTaT- 
KM. J[anHbie 06 STHX OOpa30BaHHAX UACTHYHO OMYOMMKOBAHEI pALOM uccyie- 
mopatenei (°,7,%,19,'4), Ho Bompoc o crpaTurpaduyeckoll yBasKe ux Cc Co- 
OTBETCTBYIOINMMH OTJIOKCHHAMH 3amagqHoro cKOHa IOxKHOro Ypasa u 3anan- 
HbIX PaHOHOB WIaTMOpMbI OKHBIM OOpasom ellle He oOcBellleH. Samaueii 
HACTOAMeH CTaTbH ABJIACTCA MOMbITKA XOTA Obl YACTHYHO BOCNOJHUTb 3TOT 
mpo6e7. BrrBoxb, U3IO%KeHHbIe B Heli, OCHOBbIBaIOTCA Ha H3yYeHHH aBTOpOM 
HaHuOoulee XapaKTePHBIX pa3pe30B MORMEBOHCKUX OCAaMOUHbIX OOpa3z0BaHuii 
Yamyptuu, BaurKkupuu, Tatapuu, Uxanoscxou, Kyi6smmescxoh u Tlen3eu- 
ckOoH OOslacTeli H JHTepaTypHbIX MaTepHasIOB MO STOMY BOMpocy. OTH BBIBOBI 
cBeJeHbI B IpHaraeMylo CXe€MY KOppeJIAWMM DOAeCBOHCKUX OTMOKeHHH Ypauo- 
BomxckolH oOacTH H CMeXKHBIX TeppHTOpHH. 

JIoqeBOHCKHe OTIOXKCHHA BBIMOMHAIOT TryOoKHe elpeccuH MOKeMOpui- 
cKoro (dbyHaMeHTa, OKaliMisatollMe BOCTOYHBI MaccHB CapMaTcKoro 
muta (!5). Ha pocroke mmaT:opMbl OHM H3BeCTHbI NOX HasBaHveM OaBsHH- 
“Kou cBuTHl. Han6omee nouHbI pa3spe3 OaBsIMHCKHX OTJIOKeHHH BCKPBIT Oy- 
POBLIMH CKBaX%KHHaMM Ha toro-BocToKe TaTapuu B baBJIMHCKOM palioue, y 
m. VUicepranoso, re, Kak BUHO H8 IpMBeeHHOM CXeMbI, OaBJIMHCKad CBUTAa 
B MOJIHOM paspese MMeeT YeTLIPeXWIeHHOe jeleHHe. K ceBepy MU K CeBepo- 
sanany oT 1. Mcepramospo, BBepX MO CKJIOHY KPHCTasJIMYeCKOrTO MaccHBa, 
IPOMCXOAUT MOCMeMOBATeIbHOe BbINAaLeHve U3 paspe3a HWKHUX TON Moje- 
BOHCKHX OTJIOKCHHM BIVIOTh JO NOMHOTO MX BbIKJIMHMBAHHA. 

Auvasoru JOMeBOHCKUX TOM, BaBmMHCKOrO paloOHa XOpOIIO BbIMeIAIOTCH 
rakoke B paspesax BamKupuu, Yamyptuu, Momotoscxoro IIpuypampa, Capa- 
ropckoro TlopowKba Hu apyrux palionop Ypamno-BomxKcKkoh oOmacTu. Pasun- 
IMeM B CTPOeHHM MOMeEBOHCKUX OTOReHMA toro-sanana BawKupuu (Koneii- 
Ky6oBo, Cepadumopka) u Mosoroscxoro IIpuypanpa (Kpacuoxkamck, Cese- 
9OKAMCK), C OMHOM CTOpoHHI, H wro-BocToKa TaTapun (Bapspl), c Apyrou, 
IBIIACTCA HaHune B OallIKHPCKOM H MOJIOTOBCKOM pa3pe3ax B COCTaBe Bepx- 
4eOaBJIMHCKOMl CBUTbI BePXHeFO KOMIVIeKCa MepeCaMBaHHA NeCUaHHKOB, aJIcB- 
DOJHTOB M apruuuToB. Kpome Toro, B palfone CepepokaMcka OTCYTCTBYyeT 
AHaNOr HUKHell NeCyaHUKOBOH TOM OaBMHcKoro paspesa. B BauikupcKom 
Ipuypampe (Kapani, Kunsen6y.aToso x ip.) BCKPbIT OypoBbIMi: CKBaxKHHa- 
MM JIMIIb aHaJlior BepXHeOaBIHHCKOM CBMTbI, M3BeCTHbIM MO HasBaHHeM' 
aIMHCKOIT CBUTHI. B CaparoscKom [loBomxKpbe (°) HuxkKHeOaBJIMHCKaA CBUTAa 
KaK u B BaBAMHCKOM palioHe, HMeeT TPeXWIeHHOe CTPOecHHe. 


JlojeBoucKHe OTJIOXeCHHA toro-BocTOKa TaTapHu Mo CBOeMy NOJIOKeHHIO H 
NOCMeOBATeIbHOCTH 3aJIeraHHA OTCJIbHbIX TOIL B paspese, a Takxe 10 
JIMTOJMOPHYeCKOMY COCTaBY H MOULHOCTH JIeErKO COMOCTAaBJIAIOTCA C MOMCBOH- 
CKUMH oTs02x*KeHHAMH T]ayenmckoro paliona. [layeimMckuli paspe3 MOJeBOHCKHS 
OOpa3s0BaHHit OTMHGAeTCA OT OaBJIMHCKOPO HaJIMYHeM Me*Ky TeppHreHHo- 
JOJIOMMTOBOH HW BepXHeH WeCuaHHKOBOM TOJIAaMH elle MBYX TOVJIL, OTCYT- 
CTBYIOWMX B patone Bajos: cpeqHel mecuaHHKOBOH HW HMKHeM TOJILA 
mepecslaMBaHuA OOLleli MOLMHOCTbIO OKOIO 215 M. 

Paspe3 MOeBOHCKUX oTOKeHH IlauermcKoro paloHa, ABJIASCb HaHOo- 
ylee MOJIHbIM H3 BCeX BbIIIe paCCMOTPeHHBIX, B CBOIO OYepeb JIEPKO COMOCTAB- 
JIAeTCH C XOPOIO H3YYeHHBIMH pa3pe3aMH JOJeCBOHCKHX OOpasoBaHHl, pas- 
BUTbIX B GacceliHe p. Mxsep (!!, 12). Crparurpaduyeckoe MouowKeHve B Pas- 
pese H OOMHOCTb pxla JHTOJOrHYeCKHX TIpHsHakOB (KapOOHAaTHbIM COcTaB 
OTO2XKeHHH, OKPeMHeHHe NOpo, HasIMuHe KpeMHeli H Ap.), NOSBOJIMJIH aBTO- 
py B 1952 r. conmocTaBHTb aprHJIHTO-omOMUTOBy!0 §=6TOmMLy [lavenmpt i 
MHHbAPCKOM CBHTOM 3amamHoro cKIOHa lOxwKHoro Ypawa. 

Boilestex ane TeppHreHHble o6pa30BaHHA MavesMcKoro MH MH3epcKOro| 
paspe30B B OOOHX palioHaxX TlepeKpbITbI MecuaHHKaMH diidena (?) (TaKa- 
THHCKaw CBUTa HM ee aHaJOrM), 3auleralolluMu Noy (ayHucTHYeCKH OXxapakTe- 
PH30BaHHbIMH MOpokaMu %xuBeTCKOrO aApyca. B 9sTHX TeppHreHHbIX OTJIOXKe- 
HUAX, OPPAaHHMYeHHbIX, TAKHM OOpasoM, B paspese TaKaTHHCKHMH TecuaHHKa~ 
MH WM MMHbAPCKHMM TeppHreHHO-OJIOMHTOBbIMUH OOpas0BaHHAMH, oTmealone@ 
ipa WHKa cequMentanuu. HuxHue TOU WHKIOB (CpeqHAaA UM BepXHAs 
TecuaHHKOBble TOJUIM patoHa IlauesMbl, yplokcKad HU KypKypayKcKaa TOJ- 
uM OacceliHa p. Wxn3ep) B oO60HxX palioHax IIpeHMyLleCTBeHHO CJIOXKeHEI 
KpaCHOUBeTHbIMH MecuaHwkaMu, a Ha TOxHOM Ypade — uM KOHTIOMepaTaMH. 
BepxuHue Ke TOJMMH WAKIOB CJIOXKeHbI OOBIVHO YAaCTO TMepeclavBalouluMuce 
Me@xKY COOOIO MecuaHHKaMH, aJICBpOJIMTAMH HW aprvJJIMTaMH, OOJIaarolluMy 
B OCHOBHOM Cepol HM 3eJIeHOBaTO-cepoH OKpacKou. K Tomy »%xe Kak HH KHA® 
TOJIMa MepecanBaHus pationa [layeimbl, Tak H OacuHCKaa TOVUIILa Gacceli- 
Ha p. Musep B HwxKHeH YacTH o6orallennt rlayKOHHTOM, a B CepeqHHe mpen- 
CTaBJICHbI TIPCHMYLECTBCHHO aprHJiIHTaMH. 

[IpuBeeHHble JaHHbIe MOKa3bIBaIOT, YTO aHaJIOrH JOMe€BOHCKUX OTJIOKE- 
HAM, pasBUTbIX B OacceltHe p. MH3ep uM BbIMeIHeMbIX BO MHOrUX pyrux pag 
pe3ax 3anamHoro cKIoHa IOxuoro Ypana (?, 1!), merKo ycTaHaBANBaloTca 
Takxe BO BCe€X PaCCMOTPeHHbIX BbIllle paspesax Ypaso-BommKcKoH OOMacTh 
u IJauemmckoro mporu6a. Mmeoulweca B HacTosilee BpeMa MHOrOUHCJeH- 
HbIe MaTepHaJIbl OypeHHA MOKa3bIBalOT, UTO BepXHeOaBJIHHCKHe OTJIORKCHUS 
Ha KpauHeM BocToKe Pycckol W1aTPOpMbI YBASbIBAIOTCH C aLMHCKUMH O6- 
pa30BaHHAMH, BCKpbITbIMH B IIpenypasbcKom nporn6e. Jlamee Ha BOCTOK 
nocleqHve 3aMellaloTrcd 3HraHCKUMM MOposaMu allMHCKOM cepun 3anaqHoro 
ckoHa IOxuHoro Ypana. Haawune u Apyrax aHaJloroB ypasibCKMX JOeBOH- 
CKUX OO6pa3s0BaHHii, C HH3ePCKOli CBUTbI MO KypKypayKCKOHM TOV BKJIOUN- 
TeJIbHO, B paspe3ax [lauesMbI H BOCTOKa TvaTPOPMbI aeT BO3MOXHOCTb 
lpesmoaratb IpHCcyTCTBHe HX HW B paspesax [IpenypasbcKoro mporu6a, cBA- 
SbIBaIOUHX paspesbl 3alaqHoro cKNoHa Ypasa u Pycckoi mnuaatTcopMEl. 
Bee 9TO NO3BOJIAeCT PEKOMCHAOBATH JIA JONCBOHCKHX To, Ypamo-BomKcKon 
o6actu uw IJayemmckoro TporvOa HaHMCHOBaHHA, MpHHATbIe JIA COOTBeT- 
CTBYIOUIMX TOLL YpaJIbCKOH CXeMbl, NOOOHO TOMY, KaK 3TO MpHHATO fs 
JEBOHCKHX OTOMeHHH BOCTOKa PyccKoit naTPopMpl. 

HanOonee peBHUMU 3 HeMOCpeACTBCHHO MOKPbIBAIOWIMX alIMHCKHe OTJO- 
*KeHHA OOpasoBaHHn (jg. Maxkcioropo, Kara ua p. Beso u Lp.) sBwLA- 
OTCH OTJIO2XKECHHA BEPXHeH MOJOBMHbI OPAOBHKa, COjlepKalllue Mopckyo (ayHy 
(2,2 , tt), TloncTusarounve 2e aALIHHCKHe o6pa30BaHua MHHbxApCKHe MOpPOh 
MoryT ObITb OTHECCHbI K BePXHEMY MpOTepoOsoio, Kak 3aBepllalolive MporTe- 
posolickuit 9Tam ocamkonakornienua (',4). B vTakom cslyyae, BospacTHble 
rpaHHbl CaMOH AIMHCKOM CepHH HaxOMATCA Me2%K Ay BepXHAM MpoTepo3soem H 
HayaJloM HWKHero cHlypa. EcJim Ke NpHHATb BO BHHMaHHe, TO allIMHCKHE 
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MEXKHbIX TEPPHTOPHH 


opo—CepapHMoBka 


YXHHH  CcepOlBeT- 
KOMIII€KC Tepe- 
SAHHA MeCYaHHKOB, 
\OJIMTOB H aprudu- 


88—100 m 


cTPOUBeTHbIH KOM- 
> ~=KBaplleBo-moue- 
aTOBbIX MecuaHH- 


88—105 M 


IMM CepOuBeTHbIA 
nmekc mepecwanBa- 
leCYaHHKOB, aJeB- 
[OB H aprHJIUTOB 
95—115 M 


Tepe pbIB 


mlja KpacHOBaTo- 
YHEBbIX H PO3OBbIX 
1HHKOB 
paduMoBKa — 83 H 
> 143 M 


neH-K yOoBO—BCKp. 


it 


papuMoBka — OT- 
‘BYCT 


tleH-Ky60Bo — He 
bITO 


padbuMOBKa — OT- 
‘BYeT 

meH-Ky60Bo — He 
bITO 


ppHTeHHO-JOJIOMH- 
A TOJLMLa 
padHMOBKa— BCKPp. 


mleH-Ky60B0 — He 
bITO 


» BCKPbITO 


KpacHokamckK—CeBepokaMCk 


Ilo qaHHsm E. K. JlapHonosow 


BepxneOaBanHcKad CBuTAa 


a 


Bl Cr Bhs 


2H 


H 


Kpnctajianyeckuit 


BepxHuit mecTpouBet- 
HbIM KOMMJeKc nepecia- 


MBaHHuA WecCyaHHKOB, 
a€BpOAHTOB M aprHi- 
JIMTOB 

343 M 


Kommaekc TeMHOCe- 
PbIX NeC¥aHHKOB H aJeB- 
POJHTOB 

416—120 m 


HwxHui cepouBeTHblit 
KOMIMWIeKC lTepecauBa- 
HHA We€CYaHHKOB, aJeB- 
POJHTOB WH aprHJAHTOB 
471—493 M 


TlepepbiB 


Toma posoBbix Hu 6e- 
JbIX M€CYaAHHKOB 

CepepokaMck — 37 M 

KpacHokKaMCK — BCKp. 
139 


CeBepokaMCK — OT- 
cyTCTBYeT 


KpacHokaMcK — He 
BCKPbITO 


CesepokaMckK—OTCyT- 
CTByeT 

KpacHokaMckK — He 
BCKPbITO 


Tosmula WecuyaHblx O- 
JOMHTOB H JOJOMHTO- 
BbIX €CYaHHKOB 

CeBepokaMcK — 22 M 

KpacHoKkaMcK — He 
BCKDp. 


CepepokaMck — OT- 
CyTCTByeT 

KpacHokaMcK — He 
BCKPbITO 


llepepbiB 
ytna- 


MeHT 


SuraucKaa Tosa 


KypkypaykcKaa 


Y piokckas 


TOJULa 


BacuucKaa Towa 


TOMA 


ApruJauTbI TOHKOCJO- 
HCTbIe, 3eJeHOBaTO-Cce- 
pble (m0xaHt# O6HaxeH- 
HOCTb) 

95 M 


TlecuaHukKu ceppie u 
3eJeCHOBAaTO-Ccepbie 
155 M 


IlepecaHvBaHue cepo- 
IBerHbIX WeCYaHHKOB, 
aJI€@BPOMHTOB WM aprHi- 
JIHTOB 

140 M 


Kpacuoupetuble mec- 
4YaHHKH H KOHTIOMepa- 
THI 

265—275 M 


= EDEN) —$—— 


IlepecuauBanHue cepo- 
IBeTHbIX TWeCYaHHKOB, 
aJeBpOJHTOB H aprHdJ- 


JIHTOB 
400 


ApruJHTbl ceppre 
300 M 


[lepecuanBanne cepo- 
UBeTHbIX IMeCYaHHKOB, 
aJ€BpOJMTOB HU aprHd- 
JMTOB 

150 m 


IlecuaHuku HM KOHTI0- 
MepaTbI 
400—105 m 


JLOOMUTHI HW LOMOMHTH3HPO- 
BaHHble H3BeECTHAKH 


no 400 M 


Hert qanupix. 
B cocewHux palonax necyua- 
HHUKH HH3e€PCKOH CBUTHI 


SananquHbit ckn0H TOxHoro Ypaua 


(p.p. B. Unsep—Baca) 
Tlo qaHHpM A. MH. Onan 


CaeBee ie Toad 


IX Hii ae Ate ee ke NG 


MunbsapcKkaa 
CBUTa 


VMnzepckan 
CBHTAa 


rioxKeHua Tlayenmckoro nporu6a Mo CBOeMy MO/IOxKeHHIO B paspese, JHTO- 
(OrHYCCKOH XapaKTepHCTHKe H BUOBOMY CocTaBy CHOp MOryT OBITb Ccomo- 
TaBIXCMbI C HHKHeKeMOpHicCKuMH OOpasoBaHHamu IIpu6anTulicKol u 
AockoBckoli cuneks (!3), TO BospacT BCeli alMHcKO cepun cieqyer 
'TOUHHTh KaK HM2%KHeEKeMOpHiickuli. BeTpeyeHHble »e MeCTaMH B aLIMHCKHXx 
TNOXKCHHAX PACTHTeMbHbIe OCTATKH NCHOPHTOBOrO OOHKa (2,7) He MoryT 
POTHBOpeyHTb UX KeMOpHIiCKOMY BOSspacTy, MOCKOJIbKy CHOpH! MCHOPUTOB 
\OHapyXKeHbI B HACTOsiilee BPeMHA MaxKe B LOKeMOpHiicKAXx oOpasoBaHHax (°). 


TeouornyecKuH HHCTHTYT Iloctynuso 
KasauHckoro duuaia Akayemuu HayK’ CCCP 18 Il 1954 
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Joxnzagp Akagemunu Hayr CCCP 
1954. Tom XCV, N 6 


TFEOJIOTHA 


ll. E. XAPHTOHOB 


O PETHOHAJIBHbBIX PA3JIOMAX B TIPEJ.EJIAX IMBEHCKOU 
COJIAHOKYNOJIBHOM OBJIACTH 


(ITpedcraerexo akademuxom C. H. Mupoxoeeim 11 I 1954) 


Hines O HaJIM4YHH pasJIOMOB KpucTa/MYecKoro (byHaMmeuTa B IIpuKacnuit- 
XOM BlayuHe BEICKa3shIBaslacb eule A. I]. Kapnunckum (') u Il. A. Tpaso- 
TaBleBbiM (7). B nocmengHee spema H. A. Kanwnun wa TeppuTopun 
MOCHCKOM COJAHOKYNOJbHOH O6aCTH BBIAeIM Tp cyOMepHAMOHAabHbIX 
a3JIOMa, M3 KOTOPbIX BOCTOUHEIM HasBaH TaMbIKyJIbCKUM, CpeHuit — 
MaHKapHHCKMM MH 3anaqHbllt — KapaTroucKkun. 

SaHUMaACbh H3yYeHHeM TeocTpykKTypbI 1oro-BocTouHOl uvactru II puKacmuit- 
KOH BIaMHbI, MbI TaK%Ke IPMN K MBICIM O HaJIH4YHH 37eCb Tpex WucqOKa- 
MOHHBIX JMHHU. IIpHMeuatesbHO, YTO Tpaccbl NMOcJeAHUX, 3a HCKIOUCHHeEM 
€BePHbIX CBOHX YacTel, IPHMepHO COBMaaloT c AMHHAMM pa3JIOMOB, HaMe- 
eHHpIx H. A. Kasmunupi. B cBa3u c 3THM WIA [BYX M3 Hux (KapaToucKoro 
- MmankapuucKoro) coxpaHeHo mpexkHee HavMeHoBaHHe. Tperuit, caMbilt 
OCTOUHBIM pa3JIOM, Ha3BaH Hamu JLoHTeJIeKCOpCKUM. 

KapaToHcKHi pa3JIoM Ha 10re IIpOCJleKUBaeTCA HECKOJIbKO 3amapHee Tyra- 
akuaHa, 3aTeM TpaccupyeTca yepes ycTbe p. OMOnI K r, lyppeBy u Aasee Ha 
epep uepe3 Kammpikopo fo 03. Uenkap. Cpequuit MmManKxapMuckuit pa3JlIoM 
‘a wore mpoxoguT y roppt Llyapmpa, uger ua C3 Kk rope Mmanxape u oT 
M30Bba p. Caru3a mopopauuBaet K CC3 B pation p. Yuna. Jouremexcopcxuit 
'a3IOM HauMHaetca y UarpalicKoro mato, 3aTeM MpOc/exKUBacTCA B HalpaB- 
eHuu B JlonreseKcopy, a Ha MpaBom Oepery p. Caru3sa, Tak Ke Kak u Vman- 
APMHCKHH, naBHO MoBopayuBaet K CC3, yxoqa B BepxoBbe p, Yuula. 

CyllecTBOBaHWe BbIZeJICHHBIX MMCOKAMMOHHBIX JIMHMM MOATBepKMaercA 
COJOTHYeCKUMH, TeodpusHyecKHMU MH TreoMOpdoJorMyuecKHMU JaHHbIMH, 

KapaTouckul pa3saom. Teomormyeckve MoKasaTeIbCTBa 3aKJIi0- 
aloTCH B aHaJIH3e JJIA 30HbI pazzioma: 1) MouHOcTel Me3030a, 2) rlyOHH 20 
SpIUHH COJIAHEIX IITOKOB, 3) HaJIMYHA MpopBaHHEIx kymouloB H 4) MpocTupa- 
Alt COJAHOKYMOJIbUBIX CTpykTyp. Bricrpoe HapacTaHWe MOIIHOCTeH Me3030A 
au6oslee YCTKO MpPOcseKUBAeTCA Ha C€BeEPO-BOCTOYHOM Mobepexbe Kacnui- 
coro MOPA B HU30Bbe p. OMOnI. Secb Ha HeOOJbIIOM PaCCTOAHHM MOLIHOCTS 
pb yBemMuNBaetca oT 320 no 800 M, HeoKoMa OT 12Q no 400 M, anta, amb6a 
ceHoMaHa (cyMMapHo) or 310 go 750 M u BepxHero Mea (6¢3 ceHoMaHa) 
r 150 no 450 M. Sto OOcTOATeEbCTBO MbI CTABUM B CBA3b c NpeANoaraeMou 
ecb cbulekcypo mo meso301w. B 10oxKHOH yacTu KapaToHcKoro pa3sioma Ha- 
Mowaercd peskoe yBeHYeHve MIyOHH 20 BePUIHH COAHBIX WTOKOB, oT 200 M 
AnTbikyak, Kapiikyntyk) mo 1800 m (Tepenbysiox), 1900 m (Kapartox) , 
500 m (Asaurym), Ilourm 10-KpaTHoe yBeuMyeHHe TIlyOHH RO COMAHDIX IITO- 
XB HEOOXOAMMO MOCTaBUTb B CBA3b HE TOJIbKO C BLIKJIMHUBAaHHeM raJlOreHHBIX 
WIOXKCHHH, HO HW C OOULMM OllyCKaHHeM TeppHTOpHH. 

Ilo muuuu Kaparonckoro pa3ioma pactovlaralorca WM Ba e€MHCTBCHHBIX 
3TOM palioHe npopBaHHBIxX kynowa (Kapayynryu, Uepuan peuka). [Ipoctu- 
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panua Kynosos KspiikynyKka, AcanKerKena, UepHo peuKH, BbITAHYTDIX Me 


PaJLWIEIbHO PasJIOMY, ABJIAIOTCA KOCBEHHbIM JOKa3aTeJIbCTBOM €FrO HaJIHuH: 
Haxoneu, cyurecrBopaHie KapaTouckoro pa3JloMa NOATBepxKaeTcHA KapToO 
W3MeHeHHA AMIVINTY PpaBMTalMOHHbIX aHoMaui. Kak BHAHO W3 KapT 
(cm. pyc. 1), MakCHMaJIbHbIe 3HaYeHHA YINOMSAHYTHIX aMIVIHTy. TOUH 
OKAaTCA Ha JMHHIO passomMa. B ycuOoBuaAx OMOeHCKOH OOMACTH aMIVIMTYL 
TpaBHTalHOHHbIX AHOMAaJIHH OTOOpaxkalwT Gusvyeckylo KapTHHy Mepepa 
IIpeeseHHA COJIM, KOTOPOe eCTeCTBEHHO OyeT M@KCHMAaJIbHbIM B yuacTKa 
c 6oulee HallpsAxKeHHOH TeEKTOHHYeECKOH 2KH3HbIO, T. €. B 30HE TEKTOHMYCCKH 
pa3JIOMOB. 
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Puc. 1. Kapta u83MeHeHHA aMMJIUTY bl PTpaBUTaWMOHHbIX aHOoMaJUH 


MUmMaukapuuckul pa3ssaom. Kak u gaa Kaparounckoro pa3uiomé 
HaOwlOlaerca peskoe HapacTaHHe MOLWLHOCTeH Me3030H B NoMepeuHOM Haripat 
JIGHHM K ero mpocTupannt. IlocwenqHee Wa CpenHet OMObI BLIPakaeTca Tl 
jope or 190 yo 635 mM, HeoKomy or 190 yo 307 M, anty, ambOy u ceHOoMaH 
(cyMMapHo) oT 165 jo 623 M u AVIA BepxHero Meda (6e3 ceHoMaHa) oT 15 
no 464 m. Takoe 3HauMTeJIbHOe YBeJIMYeCHHe MOLIHOCTeH HeEOOXOUMO OO DAC 
HHTb HasMuveM (pbJlekcypbl. CymecrBoBanve MMankapuuckoro pa3lomMa MO] 
TBepXKAaeTCA MpPOCTHPaHHeM COJIAHOKYNOJIDHBIX CTPYKTYP, pacMosIO%*KeHHbI 
WeNOUKAMH MapaJIeIbHO ero JWMHuM (Taranckan u AKueseKcKan rpsgpt). H 
HaJIM4He erO TaK*Ke yKa3blBaeT Pe3KO BbIPAKeHHad PpaHulla MCX LY MeJIOBbIM 
HW UeCTBEPTHYHHIMH OTJIOXKCHHAMU, MPOTATMBaIOWaAcA MO pasJIOMy MOUTH H 
300 KM kK ceBepy or 48-H mapasmemm. XapaxrepHo, uro MmMankapwHcKky 
pasvJIoM, Tak *%e Kak u KapaToucKuli, NOATBep*KMaeTcA uM reodu3snyeckuM 
JLaHHBIMH, TOCKOJIbKy B ero HalpaBMeHWM pacnoOlaraeTca 4eTKO BbIPaxeHHa 
Mmoloca HaMOOJIbINMX AMIVINTY, TpaBMTawMOHHBIX aHOMasMi (cM. puc. 1 
IlouloxeHne sToro pa3sloMa COOTBeTCTByeT M YeTKO BbIPa%KeHHOMY B COBp! 
MCHHOM peJlbete aOpasMOHHOMy ycTyly XBaJIbIHCKOrO Mops. 

Jlouremekcopckul pasamom. K reonormueckum (baktam, no) 
TBepxKaoulMM HamMuve JLoHreseKcopcKOrO pa3JIOMa, IO HallleMy MHeHHK 
oTHocaTcs: 1) OCOOeCHHOCTh pacipocTrpaHeHWA CapMaTCKHX OTVIOXKeHY! 
2) pa3sJIM4He B MPOABJICHMAX COJIAHOKYNOJIbHOM TEKTOHUKM K BOCTOKY H 3all 
Dy OT Hero, 3) yBeIHYeCHHe MOIMHOCTH MesO30liCKUx OTMO*KeHU B 30HE pa 
Joma. CapMaTckve OTJIO?%KeHUA MMeIOT cMopamuyeckoe pacnpocrpaHenHe 
JO3 or Jlouremekcopckoro pa3ioMa uM orcyTcTByior K CB or Hero. B 301 
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pasioMa CapMaT HaGOmoqaerca B Buse pasOOUIeHHEIx nATeH Ha ocTaHlax, B 
MEXKYMNOJIBHBIX Tpadenax (Unpkaua, Kackbiptay) 4 mpemcrapuien B Teppu- 
eCHHOH NpHOpexHon cbanun 
_ BecbMa nokasatebuo pase MOPpOJOrHyecKoro CTpoeHNA KyMoNOB K 
IBOCTOKY HM 3allaqy oT pasmoma. B nepspom cayuae CTPYKTYpbl UMeIOT O6mIHp- 
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Puc. 2. Cxematuyeckui reonoruueckuii mpodusb yepes SMOeHCKYIO COms- 
HOKYMOJIbHY!0 OONaCTb. @—TPeTHYHBIE H YeTBEPTHYHDIe OTMOXRKeHUA, 6 -— 
BEPXHEMECJOBHIE OTJOKEHHA (C€3 CeEHOMAHA), 6 — alITCKHe, aNbOcCKNe HM CeHO- 
M@HCKHE OTJOKCHMA, 2— HEOKOMCKHE OTMO2XKeHHA, O — 1OPCKNe OTIORenUA 


ble Pa3MePbl, PaCMJIbIBYATble OYEPTAHHA, Ca6y!o HapyUIeHHOCTb JU3bIOHK- 
THBAMM HM OOHA*KEHI B CBOE TOJIbKO 20 aibO-ceHoMaHa. K 3anamy oT pa3- 
NOMA COJIAHbI€ KyNOJla, HAOGOPOT, pe3KO OUePYEHbI, HeBeHKH MO MIoWLanH, 
WIbHO PasOuTH! TM3bIOHKTHBAMH MH B CBOAe UX MOUTH RCerma OOHAKeHna lopa. 
IIpu npouwnx paBHbIx ycuIOBYAX (MOLIHOCTH COJM, HacomeBLIx oOTOKe- 
HHH HT. 2.) pa3sHHla B MOpdouoruu KyoOOB OObACHAeTCA 3HadHTeJIbHO 
OobIUeH ONYUeHHOCTHIO TO pasJIOMy 3aMaqHOl wacTH TeppHTOpHu MO OTHO- 
WIeHHIO K BOCTOUHOH. XapakTepHO HeKOTOPOe yBeTHYeHNe B 30HE pa3zsomMa 
MOllHocTel loppt (0 400 Mm), HeokoMa (no 214 m), anta, amb6a u ceHomana 
(m0 270 mM), BepxHero Mesa (6e3 ceHoMaHa) jo 200 mM (B cpeqHem Ha 
20—25%) mo oTHOMIeHMIO K coceqHuM Tvioulanam. K conxaJieHulo, B CBA3H 
€ OTCYTCTBHeM rpaBuMeTpuuecKHx CcbeMOK, JoHTeseKcopcKUH pa3sIoM Moka 
HeJIb34 MOATBEPAHTh reodu3svyecKHMH JaHHBIMH. : 

OnucaHHble JHCOKaIMOHHbIe JIMHHM B OCAXOYHOM KOMMJIeKce OTJORKeHUH 
paccMaTpUBaloTCA HaMH B BUMe PasJIMYHO BbIpaxKeHHbIX (pleKcyp, KOTOpbIe 
HWKe, B  KpHCTaJMYeCKOM 


byHmamente, MOBHUMOMY, TaOnuna 1 
CMEHAIOTCA pa3JIOMaMu. Mie Gone 

| AHanu3 MOUIHOCTeH Me30o- Le enone KeHU BM ome 
30H MOKa3bIBaeT TOCTOAHHYIO ace 5 ae Cenepa 
TCHIeCHIMIO IMOeHCKON OO. K amoa 3uéa 
onycKanmio. IIpu 9Tom onycka- 

Hue HaHOOJblliee WIA 1OKHLIX ]Opa ...... 820 390 240 
M OTHOCHTeJIbHO. MeHbillee WH fHleokom....- . 480 170 283 
cepepbix palionios  ynomany- ART Hamer | seo 260 330. 
Tol Teppuropuu. BecbMa Xa- Benxunit mea (6e3 

pakTepHo, UTO OTHOCHTEJIbBHAA CeHOMaHa) agen 0 490 130 380 
HMHTCHCHBHOCTb omycKkaHHA TpetuyHble oT/0- oe - Be 
TOxHoli DMOnl Mo cpaBHeHHto CHUA . -| 4 


c CepepHoli OMOoH He ocTaBa- 

jlacb NOCTOAHHOH, a MporpeccuBHoO Hapactasa c TeveHHeM BpeMeHH. CKa3an- 
HOe ROCTATOUHO HArIATHO UMIIOCTPHpyeTCA CPaBHUTeIbHbIM aHAaJM30M MOUIHO- 
cTeli (cm. Ta6u. 1). ; 

V3 mpupeyenubix widp BuqHO, YTO eCIM MIA IOXKHO-IMOCHCKOH IOPbI 
HMeCTCA TOJIbKO 2-KpaTHOe yBeJIMYeHve MOULHOCTeM MO CpaBHeHHIO ¢ Cepep- 
Holt QMOoli, TO WA HMKHerO Mea OHO 3-KpaTHoe, ANA BepxHero Mesa — 
MOUTH 4-KpaTHOe, a JIA TPeTHYHbIX OTOAKCHAN — 20-KpatTHoe, OOpaltaer i 
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| 
ceOA BHHMAHHe pe3KUi CKayOK B U3MCHCHHM MOLLHOCTeH KaliHO3OHCKUX OTJIO+ 
%KCHHH MO OTHOIICHHIO KO BCEMY Me303010 B ILeJIOM. | 
Auamla3 KapT M30MaXHT Me€3030H MOKa3bIBaeT, YTO TeppHTOPMaJIbHO yBe- 
JIMYeHHe ONyCKaHHA MpOvCxXoAMIO He MOCTeMeHHO, a CKaYKOOOpa3sHO B MeCTE 
OMMCaHHbIX BbINe pasoMoB. IlocueqHee MpHBeJIO K CTYMeHYaTOMY CTPOCHHIG 
QmOcHcKoli OG. CO CTYNeCHAMH, 3aKOHOMepHO NOHMxKarlouluMucA OT Myros- 
ap K Kacnuio. HarsaquHoe mpemcTaBleHHe 0 pe3yJIbTaTaX yKa3aHHOrO IIpo- 
“mecca K HaCTOAIeMy BpeMeHH jaeT MpHBeMeHHbI 3ecb Mpodusb (cM! 
puc. 2). BpiqeeHHble TeKTOHHYeCKHe CTYMeHH MOKHO HasBaTb (oT Myromxap 
kK Kacmuto): BepxHeaM6eHcKol, CpegaHesMOeHcKol u HurkHeaMOeHCKOH. 
CryneHyaToe olycKaHve ykKa3aHHOH OOJacTH M paCKOUIbl KpHcTalIMye- 
ckoro (yHAaMeHTa ABWJIMCb paspAKOH HalpAKeHHH, CO3aHHbIX B pe3yJIb- 
Tate mporm6aHua sce IIpuxacnulickoli BnaqMHbI B WeloM. AHaJIM3 MOLLHO- 
¢<TeH KalHHO30A MH M€3030A NOKa3bIBaeT, YTO 30HA HavOO/bilero MporuOanus 
RJIA U3yYeHHOH TeppHTOPHH BCerga HAaXOAMINCb B Mpenemax LOxwKHOK OMOnIL 
Yka3aHHble pa3JIOMbl, 10 BCeH BePpOATHOCTH, ObIIH 3aJIOXKeHHI elle B JO- 
lopcKoe BpeMA H yHACJeOBAaHHO PasBHBaJIHCb B TeYCHHe Me3030H MU Kalt- 
HO3OM. 


CapaTOBCKHH rocyapcTBeHHbIM YHHBepcuTeT Iloctymuso0 
um. H. I. Yepxpimesckoro 28 XII 1953 


| 
| 
LMTHPOBAHHAS JIMTEPATYPA | 
| 


1A. I]. Kapnunuckuit, Ovepxu reosoruyeckoro mpoumoro Esponekicxoh Poccun, 
Man. AH CCCP, 1947, crp. 125, 143, 146—147, 167. ? 11. A. IIpapocaaBuaes, Tp. 
Het. reou.-pasBen. uHct., cep. B, B. 2, 55 (1932). | 


| 
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‘ Jornaagn Akanemun Hayx CCCP 
1954. Tom XCV, Ne 6 


MHHEPAJIOFHA 


5. b. 3BATHH u E. HW. HEDEJLOB 


O KYKEHTE 


(Ipedcmasereno axademuxom A. A. Tloaxanosvim 22 II 1954) 


B OAHOM W3 KpPyNHeMWAX XH NermaTuTa Ha ceBepo-3anage CCCP 
\OHAPy2#KXeCH KYKeHT B NaparenHe3uce C AMNeLOWMTOM, AMTHMCORepKalluM 
‘YPMaJIMHOM, MUKPOKJIMHOM, aibOuTOM wu KBapllem. KyKeut o6pa30BaH 3a 
4eT JenuLOIuTa, Che AM KPYMHbIX NacCTHH KOTOPOTO OH HaxXOJMTCA B BULLE 
TJIOMWHbIX MOHOMHHEePaJbHbiX BbIeJeHHH HeNpaBHJIbHOH (OpMbl, pa3Me- 
om Oo 3X45 cm. 

Muxpockonuyeckoe ucceqoBanwe arperaToB KYKeuTa NOKa3a0, 4TO 
(HM COCTOAT H3 H3OMETPHUHDIX, KCCHOMOPQHBIX 3ePpeH, pa3MePpOM OKOMIO . 
,1 MM B AMaMeTPe, H COBEpMIeHHO He COepxKaT UpHMecu Apyrux MuHe- 
‘aJIOB. 

I[peT KyKeuTa B KYCKe Cepo-3evJIeHbIH, WBeT NTOpouiKa Oe; yLeub- 
bli Bec 2,58; TBepfoctTb 3,5. He nuapKul. CnaltiyocTb BecbMa COBeplleH- 
ad, C0 uCTaA. 

Ontuyecku AByocHHi, +2V=55°. N,l Kk MaocKocTH cnaHocTu. 
Vp=1,575-+-0,002; N,,=1,584+0,002; Ne=1,600+-0,002; Ng—N,p=0,025. 

Ilo Kpuspot HarpepaHua MuHepauwa (B. II. Hpanopa) naOsmoaerca 9H0- 
epmuyeckult addext oT 400 20 530°, 
epexOAAWuH BUHTCHCHBHBIN, TaKKEe 
HTOTepMuueCKHH BdPekT, 3akaH4un- 
aloululica mpu 620°. pu 880° ycra- 


OBJI€HAa YK3OTEPMHYeCKaA peakKWNA 
2M. puc. 1). a. ao 
/ 


O6esBoxuBanue MuHepaua (B. II. 
[BaHoBa) NpH WoMOWM TepMHyecKO- 
€COBOH yCTaHOBKM MOKa3a0, 4TO 
o 440° norepu Beca MuHepasia He 
poucxoynT. Briqerenue Bob du- | 
cupyerca B uHTeppane 440—460° B = my 200 300 400 500 600 700 800 300 100°C 
omuuectBe 1% u or 540 go 700° ee 
2% oT HaBeCKH MuHEpaua. Ne. 
B ra6u. 1 mpupenenbl pe3sy1bTaTbl 
uMuueckoro§ avasu3a uccseqopaHHoro KyKeuta (M. M. Cryxaosa), 
OTOPHIe NepecunTanbl C yYeTOM IPHBOAMMBIX HWKE CTPYKTYPHbIX AaH- 
BIX Jf BEIBOMAa ero CTpyKTypHOH opmy.b (Metom nepecueta cm. (?)). 
Cnexrpambyblii anau3 MMHepasia MOKa3aJl, NOMHMO 3/IeMeHTOB, yKasaH- 
IX B XHMMYCCKOM aHaJIH3e, HE3HAYHTebHYIO IPMMeCb 6epusiiuaA, WHHKAa 
Me JH. 
| Bra6a. 2 npupomatca pesyibraTbl MCCAeCAOBAHMA MOPOMIKOrpaMMbl 
yKeuta, mpouspemenHoro Tl. A. Kopanesbim. Texumueckue yCAOBMA ONDITA: 
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Tabaunua ft 


CoorbercTs. Koauu. KaTMOHOB UM 
Mouek. KomHy. KaTHOo-| Bawdtenru. | rpynm (OH) mpu cyM| 
Bec, Io KON. HOB KH Tpynm | KaTHoHOB | MaPH. BaJieHTHOCTH | 
(OH) KaTHOHOB 28 
Si@se -oaeiateeee Soma OF IOD OFone 2,220 Ball) 
i CJ. — as ae hae 
re 44,16 0,443 0, 866 2,598 4,66 
BEKO 4 wo fo ee, 0,041 0,022 0,066 OvmZ 
FeO 1,69 0,024 0,024 0,048 0,13 
Ma vues ack ea 0.18 0,003 0,003 0,006 0,016 
(GAOS Picci iene cen HeT — a _ — 
Mig@ mee se Bm: ie Ono 0,009 0,009 0,018 0,05 
NAO org & Se 0,67 0,007 0,014 0,014 0,08 
Nia, Oley eee 0,70 0,011 0,022 0,022 OM 
Li,O 3,40 0,110 0,220 0,220 4,20 
Mtroro Dal? 
Pos gees ne HeT HET 
Eia@) ter ee ee 13549 0, 732 1,464 8,00 
HeOernur par 0,46 = = = = 
| 
CymMa... Se) 35) | 
e 
TaoOauma of 
~ 
pian I Apeur aepin hkl pS 1| 4penr dp ARL 
Se WAS) 7,05 | 002 19 | 8*|- [1,69] | 1,65 1437 
2 7 4,67 4,72 |003 1,62 | 206 
3 4 4,48 AAT O20 10 20 4 {008 fon O09 | 
4 2, 3,88 AS 2 aon 
5 9 Bie ayn 3,04 | 004 21 Gt) 4,494 | 4.49) 060) Sade eloe 
teh | eta pes 1,48 |330, 332, 207 
rf 1 eid —_ ee Zi 1,456 N46 O62 h 5 3833 
8 |[7]| 2,84 | 2,83 |005 1,45 | 334 
9 lf9}| 2:57 | 2,57 | 201, 130, 131, 1,44 | 209 
202 23 4 4,419 1,42 | 063 
2,55 |200, 134 1,41 10, 0, 10, 332 
10 8 Deol Z SPX PAVE 24 5 1,374 1,37 | 064 
ZOU mod AV 30) 208) to80 
44 40] 2,32 | 2,36 1006 25 |7 | .4,299.|-4,20 1439, 334 
230 | 202 1 29) 105 Oiled 
12 14 | 219277 8945) 040, s33 1,28 |400, 262 
2,23 | 204 26 3 1258; 1,26 | 209, 066, 337 
Dye, \| AAPA) 129) lose 
13 | (2,16) 27 4 il Pay 1,24 }170 
14 3 Pr Oe 2,02 | 007, 134 May | Sri Oe LOO) 
ile) S 1,96 (ROSN MB hredos 28 | des iltless 1,12 | 080 
1,94 | 204 1,14 | 440 
16 | 1,86 1,87 | 206 29 ) 1,101 1.0920), Of Mtoe acme 
1,84 | 135 11; 3,3, 4 
{7 2 {1,80] 1,77 | 008 1,08 | 069 
18.14] 4,69 | 4,69 }450, 240 20 82°" 4072 "4 O77 age 
1,68 | 136 34 4 1,024 1,02 |370, 280 
IE GT NrstO MACON NO: (0). il 


IIpumeuvanus, *Pa3zmbitbie AMHMH, MpOMepeHnHble B Han6ovee HNTeHCHBHOM “act 


() 6eTainnun; [] Mpennouaraemoe Haowenne SeTa- nu aubda-sHHHit. 
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ce —antuxaton, D = 57,3 mM, d=0,5 mm; 35 xp, 12 ma, 9Kcnosnima 
> uacos. Brpae dsny NpuBeLeHbI pesybTAThI OTPa2K HHH OT NWOCKUX CeTOK, 
yKa3aHHbIx B rpade Ak/, Bhluucaenuble B. B. 33arnunyim no napamMerTpam 
PACMCHTAPHOM AYEMKU Ha OCHOBAHHM IJEKTPOHOrpaduyeckux uccaemoBa- 
IeKTPOHOrpaduyeckoe uccwemoBaHHe KyKeuTa NpOBOAUIOCb Ha 3JICKT- 
doHOrpade OM-4 koncrpyKuuu TOM. 

_ Buaarogapa copepmrennoli cao ono06Holi cuatinocrn KYKe€HTA BOJIb 
qocKocren (O01), o6yc1oBamBatomeli TOHKONacTHHYaTyIO (opMy yacruH, 
TpemapaTbl KyKeuTa ABJIAIOTCA TEKCTYPHPOB@HHbIMH MNOJMKPUCTaIAMH, 
3 KOTOPbIX OTJCJbHBIC KPMCTAIIMKM Napadietwbubl Apyr Apyry cBoumu 
mockoctamu (001) pw upoussombHOf opuenTupoBKe KpucTamsorpadu- 
1ECKUX HalpaBJIeHHu YTHX MIOCKOCTeH. 

AHaJIM3 2JICKTPOHOrpaMM, MOJyYeHHBIX OT STHX Npenaparos, noKa3au, 
ITO KYKeuT OO1aqaeT MOHOKJIMHHOM pemerKol, xapakTepu3syloulelica cue- 
Tyioulen aeMeHTapHON saueHKOM: a=5,17+0,02kX; b =8,94+ 0,01ZX, 
7= 14,3+-0,42.X; 8 = 98°45’ +- 30’. 

PeHTreHOCTPyKTYPHBIM aHamH30M, coraacHno (°), NOJyUeHbI WIA 31eMeH- 

TapHOH AueHKU KyKeuTa 3HaveHHA A=), 13RX, b=8,938kRX, csin B—28,30RX, 
m—90°, Z= 4. 
Ormerum, uTo pedaexcnt |-ro 3amnca B 9eKTPOHOrpaMMax KYyKeuTa 
1€ OblIM pa3MuNMbI B OTZeMbHOCTH. B coorsercrBun c (4) 3TO yKa3bIBaeT 
4a TO, 4TO cTporohH NOBTOpAeMOCTH C1OeB B HanpaBseHuu ocu C AA ero 
STPyYKTYPbI HET, a CYIWECTBYET JMINb NpHOM3NTebHAaA NMOBTOPAeMOCTS. 
JomyueHHoe Ha OCHOBaHHM pOMepa pacnoroKeHuA pedseKcoB 2-ro u 
-TO Q/IMMCOB 3HaueHHe C xXapaKTepH3yeT MHHUMAJIbHEIM MepHO, coorT- 
CTCTBYIOMUM JUIIb OJHOMY C1OeBOMy NaKety *. Takum OOpa3om, B OCHOB- 
BIX YEPTAX PE3yJIbTATH PCHTTCHOBCKOTLO H 3eKTPOHOrpaduyeckoro uccse- 
TOBAHUL CorsmacyroTcs. MMerwTca JUINb HEOOJbIUIHE PasJIMIHA [JIA Nepvora a 
4, KpOMe TOrO, JIA UCCJeMOBAaHHOTO HaMH KyKeuTa He NOATBeEPpAMAaCch 
IOBTOPAeMOCTS B HaNpaBseHuu ocu Cc nepHoOM B Ba CIOeBbIX NakerTa. 
3 o60ux cuy4aaX NOJYYeEHHbIC BeJMYMHBI, BOCOOeCHHOCTH 3HAYeCHHe MHHK- 
MaJIbHOrO nepwowa C, cBueTebCTBYIOT O TOM, 4TO KyKeuT OOMamaerT 
STpYKTYpOH XJOPHTOBOTO Tula, NOCTPOCHHOKH U3 COCBHIX NaKeTOB, 
SOCTOAMMX M3 OMHOTO CIO MOMOAOOHOLTO u OMHOTO OpycuTo-ru_paprusu- 
rONOAOOHOTO CuOeB. 

Ha ocHoBaHMu JaHHbIX XHMMUeCKOFO aHausa WA KyKeuTa Oplwia BHILe- 
meHa upeeibnad crpyKrypHaa dopmywa LiAl,SizAl10,)>(OH)s,, Koropas 
COOTBETCTBYET TIpPeebHOM CTPYKType W3 YepeMYIOMAXCA OTPHUATeIbHO 
APAXKCHHBIX MYCKOBUTONOLOOHHIX c0eB: [Al,Si;A1O.,(OH)]* un non0xu- 
TebHO 3apsKCHHEIX ruApaprusauTonoROOuEX coeB: [LiAl,(OH)¢]". 

CrpykrypHaax dopmMysa uccaemoBaHHOTO KyKcuTa, paccunTaHHan Ha 
OCHOBaHHM MpHBEeHHOFO BHI XMMMYECKOTO aHadu3a, HMCCT BUI: 


ee aaa) gaits 0g en a9l eo ie Als ea AlsizOs| (OM. 


Uncao mouekya Z B QJIEMe€HTApHOU AYeHKe, BbINMCJICHHOe MO 3Haye- 
HUIM OObeMA 3eMeHTApHO! sueliku Vv = abc sin 8 MoneKysapHoro Beca M, 
COOTBETCTBYIOMNerO BbIBEAeCHHOM CTPyKTYpHOM cdopmysye, u y HebHOTO 
Beca 9 = 2,58 r/cm® (cormacno ompenenenuio M. M. CryKkanopo) oKa3a- 


NOCb PaBHbIM 


ae oo = ifO3a) 


* Tlog cloeBbIM MaKeTOM Mbl NOHMMaeM TpyMMy Coe pasiM4yHoro THIa, MOBTOPAC- 


MOCTh KOTOPOH OOpasyeT peuleTKy. 
ee 1307 


Papenctso Z MOUTH B TOUHOCTH WeJOMy YHCJY TOBOPHT O MOJIHON 


coraacuu MOJTYYeHHEIX He3aBHCHMO J[pyr OT Apyra pesysbTaTOB XuMuue 
cKOrO aHamu3a, ONpeeseHua yembHOrO Beca H IeKTPOHOrpapuyeckorc 


HCCJE€MOBAHHA KYKeHTa H NOATBEPAHNaeT UX CIpaBeIMBOCTb. 
BcecowsHblt Hay 4HO-HCCEOBATeAbCKMH Tlocrymuso 
reOOrHyecKHH HHCTHTYT 7 XII 1953 
Jlenuurpay 


IMTHPOBAHHAS JIMNTEPATYPA 


1M. ®. Buxyaosa, B. B. 3parun, MW. B. Horancen, B. HW. Muxeess 
Tp. BCETEM, Matep. no reon. Espon. yacru CCCP, 1952. 2 A. HW. Dunsoypr 
35. B. 3parun, JAH 

X cpe3qy 


O sutuesomM xsopute-KykeuTte, JAH, 90, Ne 5, 871 (1953). 
86, Ne 1, 149 (1952). 4B. B. 3aaruun, Coopx. BCEDEM, nocsamennpit XI | 
’ A. Bramtial, JG. C. Leech, Fo AC Bannister. Min.» Mag eae 


KIICC. 
N 157, 507 (1937). 
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Me Hoxrsayo Axagemun Hayx CCCP 
f 1954. Tom XCV, N 6 


HMETPOTPA®HA 


H. Ti, CTAPKOB, A. H. KOBAK u TI. H, YHPBHHCKUM 


|K NETPOFPA®HH MOPOX KPHCTAJJIMYECKOPFO ®YHRAMEHTA 
MOJIOTOBCKOM OBJIACTH 


(ITpedcraeazexo akademukom C. H. Muponoeoim 18 I] 1954) 


Ha reppuropun Mo.otosckoli o61acTH MOposbl KpHCTaWIM4eCKOrO OCHO- 
BaHHA ObIJIM BCKPbITbI BIepBbie B 1950 r. Ha Cepepo-KamcKoM MOHATHH B 
30 xm K CB orr. Mousotozpa. Ux a6comortHas ryOuHa paBua 2854 m. Kpart- 
xoe cooOillenHe 06 9THX Mopowax uMeetca B pabote E. H. Jlapuonosont (2), 
<oTOpad MpousBemta oOIlyo cTpaTurpaduyeckylo xapakTepHcTHKy pa3pe3sa 
JO JaHHbIM OypeHHA CeBepOKaMCKOHM CKBa2KHHBI. 

KpuctaliuueckHi (pyHaMeHT Ha 3TOM yuacTKe MpemcTaBJleH OHOTHTOBBI- 
IMM rHelico-rpaHutTamu (E. H. Jlapwonopa Ha3pipaeT ux rHelcamy). Ilo BHelll- 
eMy BUY OHH CepOBaTO-pO30Bble, HepaBHOMePHO-3ePHHCTHIe, C KPYNHbIMH 
3bI.eIeHHAMH (Oosree 1 cM) noueBbIx wnaTosB. Ilopogqa cBexas, Ha MIOCKO- 
°TAX CMaWHOCTH MOJIeBbIX IMaTOB BbIPaxKeH CTCKJIAHHbIM Ovleck. TexctTypa 
MOpOAbl rHeHCOBUAHAA. 

MuuepasioruueckuH cCocTaB THeCO-rpaHHTOB TpefcTaBJieH: KBapleM, 
IHTOKIa30M, MHKPOKJIMHOM, OHOTHTOM, MYCKOBHTOM, pOroBoH OOMAHKOH, 
MarHeTHTOM, WJIbMeHHTOM, TeMaTHTOM, CepHIHTOM, KaJIbILMTOM, allaTHTOM, 
M(HPKOHOM, JICEHKOKCeHOM. 

KBapil UpucytcTByeT B Buse BbITAHYTHIX KCCHOOMACTOB pasMepaMH OT 
J,3 20 6,0 MM, BbI-epxKHBAaIOUMX OJHHAKOBY!O OMTHYCCKYIO OPHCHTHPOBKY B 
SOJIbUIMHCTBe 3epeH. Cojep2xKuT B ce6e ra30Bble BKJIOUCHHA HM HeCeT CeAbI 
KaTakla3a. 

Onmuroksa3 MMeeT M30MeETPHUHyIO MIM TaOsuTYaTyIO POpMy s3epeH. 
B He3HaUHTeJIbHOH CTeMeHH MeJIMTH3HpOBaH, CePHIMTH3HpOBaH HM yuacTKa- 
MM MIOKpbIT rHqpooKucaMu xXevslesa. IIpucyuiM ABOMHUMKH C TOHKOM MOJIMCHHTe- 
ruyeckol wiTpuxosKon. IIpH uccaeqoBaHHH Ha (eCMOPOBCKOM CTOJIMKe Ob Mo- 
WyyeHb! cienyiouiue Koopmunathl; BN, = 6,5°; BNm = 84°; BN m= 88°. 3a- 
KOH fBouHUKOBaHHaA | (010). Yrom noracanua B 30He | (010): Np =5*, 
Nu >Nx.6.. YkKa3aHHble KOHCTaHTbI OTBeYaIoT OmHroKasy Ne 24. Ero ocHos- 
HOCTh C IuIyOHHOM He3HauHTeJIbHO yBelMuMBaeTca BO No 27. 

KasuveBbolii NOMeCBOH WNaT NpescTaBseH pewieTYaTbIM MHMKPOKJH- 
HOM. SepHa cBexKHe, MpOspayHble, C MePpTHTOBbIMM BpPOCTKaMA abOuTa. Kpome 
roro Ha 3HauHTeJIbHOM UaCTH 3epeH Mo HepHepHH UB WEHTpe pasBUT MUPMeKUT. 

BuoTHT HaxO,HTCA B BUe TeMHOOYPbIX IVIeCOXPOMPYIOWuX yelllyek, 
ZaMelllalolluxca Cc MepHdepHH MYyCKOBHTOM. 

O6OnIKHOBeCHHAA poroBad OOMAHKA BCTpeveHa JIMUIb B OAHOM 
H3 LWIK@OB B CAMHMYHBIX 3epHax pasMepom 0,1 mm. LiBera muleoxpou3ma mo 
N,— Tpapano-senénprit, Np— xetili. Ne—Np= 0,018. C: Ng = 14°. 

MaruHeTHUTHUADMECHUT MPHCyICTBYWOT HHOra COBMECTHO HM pa3JIH- 
WaIOTCH B OTPaxKCHHOM CBeTe MO JIeHKOKCeHY BOKPyr HJIbMeHHTA. 

TemMaTuT HaxOZUTCA B MeJIbuaHIMMX YellyliKax, MpOCBeuMBaIOWHX B 
TOHKUX KpasdX BHIUHeBO-KpacHbIM IBeTOM. BxsoueH B MarMoKas. 

AnaTurT uw WUpPKOH HMMeWT 2epHa MpH3MaTHYeCKOrO OONMKa pasMe 
pamu oT 0,10 go 0,22 MM M BKMIOUeHEI B KBapl| WH MO/eBbIe LNMAaTHI. 
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- Crpyktypa frHelco-rpakuToB OviacCTOrpaHHtoBas, KaTaklacTuyeckad. 
Vnorga nmepexoqur B O/lacToileMeHTHY!0. | 
[Ip noMOUIH HHTerpal{HOHHOrO CTOJMKa ObWI OMpeeeH KOMMYCCTBEHHO- 
MUHepasorHueckuii CocTaB Nopossl B WiMax. PesyibraTbl onpeeeHHlt 
(B BeCOBbIX IIpOWUeHTaX) MpHBeseHb B TAO. |. 


Taoaunma 1 


IiyOuHa B MeTpax 


2985,6—~2988, 4 29892-2990, 1 
MunepaJbi 
1. (cpeaH. 43 3)| 2. (cpeaH. u3 3) 3. (CpeaH. u3 2) 
Keapigeein cei. uae 24,47 Os) DeRel | 
MuxkpokmwH . ee 24,08 24,94 24,24 - i 
OQUUPORIGEY 5 2 2 2 ¢ 33,69 36,74 30,87 
BOLT alee eres 6,03 Neel 14,04 
Cetinne 4 Ge 6 8 ¢ 0,64 0,09 0,10 
ManHe Tuite + 1. stent 0,84 4,27 0,97 
MabMenut eee a — a Osa) 
SR Ot Gs ee er Ont? 1,33 1h, At) 
INTIARULY aees eats so Ae 0,05 0,58 0,73 
INORG oo 2 0,08 0,09 0,10 
ChyeMMidien ae {00,00 100,00 100 , 00 
Y KebH. BEC MOposbi | 
Buanen, © 2 ee. 2,654 2,683 2,685 
Ompex. 1paAmMbIM 1y- 2,684 
TNS iho See A ae e, Wooae — = — 
TaOauna 2 
Iy6una OnexcKHi Tury una 
O 2985 ,6—2988,4 m rpaHurt 2989 ,2—2990,1 m 
KHUCJIbI 
{ 2 3 h 5 6 yi 8 9 
SiO, 71,80 173,49 174,28 70,68 66,22 |66,89 |65,41 |66,86 |66,54 
TiO, OO ra ROOM ORs 0,28 0,47 | 0,47 | 0,45 | 0748; | 07382 
Al,O; . (esa (ill Wales ee) MUS aks Aeon LO (2. 1d, Od |\Lonoon Grote leon 
Fe,0; Io Wail pal ate 0,24 Wetolovel! Arges | antler |i il eel || (0), 
REO i acl || O59) a Bhs) PA Nar ZPD QAO) | 2) 726 
MnO . LOZ a ROROZS BOROB 0,03 0,03 | 0,03 | 0,04 | 0,03 | 0,06 
MgO . OOS aO 25 RORO2 0,68 Vy 19) | 4 C654, 685 Mee eis 
CiOme LON |) BPS) |) Dyk AO) Pan thes \\ pele || GrySer |p Bo“ || B/C 
Na,O . By (|| Boloul |) sigete) 4,15 BAU || ehh I aiatowl |) PA || oh: 
KeOene Den OnZ0 name 3,49 Broa em Waa fhey | Boake) 4.5% 
H,O+ 1.34 O26 0587 ORS ZOOM MET OR 56ul MAS Rt Opae 
P.O; 0,13 | 0,02 | — — OF = ONS Orne Omen 
CO, — 0,06 = = a — 0,94 — 0,08 
Sane 0,05 — -~ 0,01 0,02 — — 0,05 — 
LO — | 0,05 ~ — a 0,07 — | 0,06 
Loar -— _ — | 0,02 — 0,02 
CymmMa... |99,86 |100,00}100, 40 100,08 |99,85 |99,94 |100,00 100,82|100, 0¢ 
IlpumMevanna: | — pepxnad yactb unTepBada. Anasutuk H. C. Uypuaun. 2—reomerpo- 


XHMMYCCKHH Nepecuer (cpegnee u3 3). 3—cpenHad uacTb nHTepBasa. Anaantux A. H. Ko- 
Oak. 4—Onexckoe 03. Kaumuckuit maccus. Posospii rpanut mo B. M. Tumodeesy (3) 
TIPHBOMHTCH HAMM JIA CpaBHeCHHA, 5—HWKHAA 4aCTb MHTepBasa. Auanutnuk A. H. Kooax. 
6 — TO 2Ke, 7 — HWKHAA YaCTb MHTepBasa, TeEOMeTPO-XMMHYECKHH Mepecuer (cpennee U3 2). 
8 — HIDKHAA YacTh MHTepBata. AnanuTuK H. H. Ko6piyesa. 9—nwxKnaa yvacth HUTepBawa, 
reOMeTpO-XHMHYeCKHH Nepecuer (cpemHee u3 3). 
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_ Tada. 2 maer xuMuyeckuii cocraB ceBepoKaMCKHx PHelicO-rpaHHTOB (B Be- 
COBbIX IIpOWeHTaXx). 

_ Kourmuecrsenno-Munepasionmueckuli uM XuMHUeCKHIi COCcTaBbI THelico-rpa- 
HUTOB J{aloT HaM TipaBO BbINeINTb CpeAH HHX ABe PasHOBHAHOCTH, U3 KOTOPbIXx 
nepBad (KpOBJIA rHelico-rpaHHTOB) oTBeyaeT COCTaBY HOPMaJIbHOrO rpaHura, 
a BTOpasd (rayOuna 2988—2990,1 m) npuO.uxaeTes MO cCocTaBy K «alaMed- 
dutam» b. M. Kymnaercxoro ('). 

OueBuAHO 3eCb Mbl HMeeM eIO C MepBHYHO-paccloeHHOl cTpyKTypoli 
KuCJoro myToHa. Ileppuunaa paccloeuHocTh nocreneHHad. 

Halim rpaHvTouabl upesBbyaliHoO CXOJHbI C OHeKCKAMH rpaHHTaMH, 
OOpasibl KOTOPbIX MbI MOFVJIH HCCIeOBaTb JIMYHO MO KOJWI€KUMOHHbIM C60- 
paM, a TakeKe NO JaHHbIM, NpHBeqeHHbIM B KHHre B, M. Tumodeesa (3). 

Pe3IOMHPyA, MOXKHO CKa3aTb, TO CeBeEPOKAMCKHe OMOTHTOBLIE rHelico- 
(PaHHTb! TIpeACTaB/AIOT CO6OH OTHOCHTeJIbHO-C1a60 H3MeHeHHbIe MepBHYHBIE 
PpaHHTOHAbl, CXOMHbI€ C OHEXKCKHMH PO3OBbIMH rpaHuTaMy. 


MoaoroBcKHH POcyapcTBeHHbIH YyHHBepCcuTeT llocrymua0 
uM. A. M. Toppkoro 12 II 1954 


LWHTHPOBAHHAA JIMTEPATYPA 


15. M. Kynoaerckuk, Bonpocbi nerporpajun wu MuHepasoruu. KoanyuecTBeHHo- 
MHHepaJOrHyeCKHH cocTaB rpaHuTongzoB. M3y. AH CCCP, 1953. 2 E. H. JIapuonosa, 
Hop. Het. Texu., Ne 9 (1951). * B. M. Tumogees, IJletporpapua Kapeunu, 
em At CCCP, 1935. : 
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Hoxaaye Ankageman Hayx CCCP 
1954. Tom XCV, N 6 


MAJEOHTOJOLPHA 


B.A. THXOMHPOB u JI. A. KYMPHVAHOBA 


HCCJIEMOBAHHE NMbiWIbUbl 43 PACTHTEJIBHbIX OCTATKOB 
NWUWLH BEPE3OBCKOFO MAMOHTA 


(ITpedcrasaexo akademuxom B. H. Cyxaueevim 27 II 1954) 


Ha cesepe Cu6upn 6nwio HaligeHo cBbitie 40 ocraTKOB MaMOHTOB Hi HOCO- 
OFrOB pasHOH CTeMeHH COXpaHHocTH. OwHako ToOubKO 3aMeuaTebHad Ha- 
oKa Tpyla MaMonTa Ha p. Bepesopke, npuroke Kogpmp (SKyrua), c 
IXPaHUBUlelicA MHUIeH B XKeyAKe MaeT WeHHbIM MaTepHas JIA BbIACHeHUA 
ompoca O MHTaHHH MAMOHTa H BOCCTAHOBJICHHA PaCTHTebHOrO moOKpoBa 
pomoro. OcraTKH THULM OepesoBckoro MaMOHTa HomBeprasucb OoTaHuue- 
xomy u3yseHuio B. H. Cyxaueppim (!), ycraHOBHBIINM, 4TO OCHOBY MMU 
AMOHTA COCTaBJIAIOT He XBOMHBIe, KaK Molaraqu paHbllle, a TpaBAHUCTHIe 
acTeHHai — TlaBHbIM OOpa30M 3Jaku u ocoku. B. H. Cyxkayes c mocrosep- 
OCTbIO OMpeeJIH CeAYIOWHe BULLI COCYAHCTHIX pacTeHHH, YacTO BCTpeyalo- 
vecat B cCojepxKHMOM xeyoKa: Alopecurus alpinus Sm., Agropyrum 
istatum (L.) Bess., Beckmannia cruciformis, (L.) Host., Hordeum viola- 
sum Boiss. et Heut. a Carex lagopina Wahlb. u Bub, npeqcTaBjeHHble B 
eOombllloM KoOIHMUecTBe: Ranunculus acris L., Oxytropis sordida (Willd.) 
rautv., a TakxKe OCTaATKM HeKOTOPbIX JIPyrHX pacTeHHH, BUMOBYy!O HM axe 
OJOBYIO MIpHHalVIe2KHOCTb KOTOPBIX B BHAY MIOXOH COXpaHHOCTH TOUHO 
CTaHOBHTb He yyasocb (Agrostis sp., Carex sp., Gramina gen. et sp.?). 
[eckOJIbKO CeMAH HaNOMHHasM CeMeHa Papaver nudicaule L., a Tpu ma- 
CHbKUX TWIOTHKa ObINM CXO*KU Cc OpewtKkamu Thymus serphyllum L., oqHaxo 
dYHO ONpeeIHTb UX aBTOpy He NpescTaBuslocb BO3MOxKHbIM. M3 nun 
epesopckoro MaMoutTa Bporepyc omo3Has elle Ba Bua MxOB: Hypnum 
uitans (Dill.) L. a Aulacomnium turgidum (Wahlb.) Schwaegr. Ion ae- 
bIM OepOM MaMOHTa ObIWIM OOHapyXKeHbl YacTH BeTBM MW KOpbI Larix sp., 
yceok cTsota Betula alba (s. 1.) uw xopa Alnus sp. 
 B csBa3a c TEM, UTO CNOPOBO-TIbUIbICBbI MeTOX B TlOcJeaqHee BpeMA IIH- 
OKO IIPHMeHAeTCA MIA BOCCTAHOBJICHHA PaCTHTeMbHOrO MOKPOBa MPOLLJIbIX 
T1OX, HaMH CflelaHa MOMbITKa UCCIEAOBaTb MTIbWIbILy HS OCTaTKOB MMII 
tamontTa. IIpu smo6esHom coxelicnauu QupekTopa Soouormueckoro HHCTH- 
yra AH CCCP axkagzemuxa E. H. [lapmosckoro MbI BOCHONb30BaIHCh YHH- 
QJIbHBIM OOpa3sioM comepxKHMoro %xesyKa Oepesosckoro Mamouta. JIA 
CCHeMOBAHNA Obl B3AT OOpasell CYXOM MMM MAMOHTa, TeMHOOyporo LBe- 
a, COCTOAMMM u3 MepexKeBaHHbIX paCTHTeJIbHbIX OCTATKOB, BeCOM OKOJIO 

r. Tlonazanve MbiuIbilbl H3BHe ObIIO MCKIIOUCHO, Tak Kak OOpasel, Obl 
BIpesaH u3 CepeMHbI KYCKa, COXpaHABIWerocA B repMeTHYeCKM 3aKyNopeH- 
(OM HW 3aJIHTOM TlapactbHHOM CTeKIMHHOM cocyze. PesyJIbTaTbl MpoBeeHHOrO 
I. A. Kynpuanopoit cnopopo-nbiibleBoro aHaslH3a paCTHTe/IbHbIX OCTATKOB 
Oflep2KHMOrO 2%KeyMKa OepesoBCKOrO MAMOHTA IIPHBeeHbI B CJeLYIOIeM 
[penBapuTeIbHOM cuucKe (Ta6s. 1). 

Kak BuHO 43 TaOMMUbI, MpeocOamaiollee KOJMYCCTBO TIbIJIbI[bI B UC- 
JIGROBAHHOM OOpasile MPHHAaAMeKUT 3J1aKkaM. B 52 ipemapatTax Obwio o6Ha- 
yxeHo 7966 MbIbIeBbIX 3e€PCH 31aKOB (97,09%), 13 3epeH ApeBecHEIx n10- 
on (017%), 219 sepex (2,67%) TpaBAHMCTbIX BHAOB MpescraBuresen 
9 cemeficrs u 7 Cop MXOB HM MamopOTHHKOB (0,07% ). O6pamaet Ha ce6x 
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BHHUMaHHe 3HaUHTeJIbHOe KOJMUeCTBO HeLOPasBHTHIX MbWIbICBbIX 3ePeH 3JKk 
Kos. M3 moxcuntaHHpix 7966 sepen, okomo 3000 (38,8%) oKasalocb Hex 
pasBuBuiuMucs. Kpome toro, B oOpasie OTMeteHO OTpOMHOe KOJMYCCTE 
HepacmaBlHXCH MbWWIbIeBbIX CKOMICHHH, COCTOAIMMX M3 HespeJlOH  Mb\JIbI 
smakoB. Hannune 3HauHTeJIbHbIX KOJIMUeCTB HeLOPa3sBHTOHN TIbWWIbILbI 31aKe 
MOxKeT [aTb MOBO, K 3aKJIOUCHHIO, YUTO MAaMOHT OrHO B Hayae eT 


Ta6Oauna 1 


CocTaB MAb CORCPKXUMOLTO MeTyYAKa Ole Pes OB CK OmO MaMOHT 


Queso ncso 
Hasgspanne pacTreHut TIbIJIbIL. Haspanne pacreHun TIbIJIBE 
3epeH 3epeH 
Jipepecuble NOpowbl . ... . 13 27. Melandrium sp. , : 3 
Clee Pimkaic Cave wean 4 Cem. Ranunculaceae : 2 
1. Abies sibirica Lbd.* 4 s\ 28eCalitivas paluStiiswels 1 s=ccnsame a 
Gem MOU SAe 2 4 « a OO, Cwweirerae sa 6 18 
2. Alnus incana (s. 1.)* . 3 29, Crttciterae Spa0 s.r 18 
3. Betula verrucosa Erhart® A CON INOSUMECCAES ss : 14 
COME SAU ECMCOGE 6 a 8). 30. Sanguisorba officinalis ee 8 
BSUS GOs% 4 é Lay Zi |eelee Potentiliags iy.) aera ee 5 
TpaBaHUucTble pactenus Ie EEO LOOM Roc eEROsacoae sp. . si Dipdeaee tl acts 1 
Cem. (Gr ami 1 ae se aul owe Cette IDSRMMIMOSAG . « 19 
5. Alopecurus alpinus (s. lL.) . . 452 || 33. Oxytropis sordida (Willd.) Pers. li 
6. Beckmannia cruciformis (s. 1.) 15 || 34. Caragana jubata (Pall.) Poir. 2 
(PABromuUs sibincuss robe) ye: 24 Gem Ulm bie ia aie naleoee A 
8. Phragmites communis Trin. . 3 || 385. Angelica Archangelica L. 2 
9. Agropyrum cristatum (L.) Bess. 205 36. Umbelliferae sp... 2 
10. Agropyrum sp. . . 181 Cem. Gentianaceae. 4 
41. Gramineae sp. (uenopassirite ads Gmistyel Son a 
IIblIbUeBbIe 3epHa) . . 1390 Ceo eat gi ina c e a e 6 
12. Gramineae sp. (YacTH4HO He- 38. Plantago media L. ..... 4 
NOpa3sBuTad Whiibya) . . .| 1604 || 39. Plantago sp. .. - 2 
Joe er AMMeAC Sp. oY sess 5 ae ood Cem. Compositae pale 92 
14. Gramineae sp. ......./| 1098 |! 40. Artemisia dracunculus (s. 1.) 5 
AAS), GueheiEAE SOs, 5 o a 6 co « 2 || 41. Artemisia vulgaris (s. 1.) . 14 
16. Gramineae ‘sp... <0... » |) A021 Wee Antemisiamsper van 5 
ibis. GENIMITENE GO; b 37s 5 4 6 227 || 43. Artemisia sp. . 27 
ton Graniiuede Sp. 5 nee 390 || 44. Artemisia sp. . 6 
Cem. al [DORACCAE 25 x 24 450 ASTER Spare: : 5 
1ope Carex cS Dae yr me. MUtere ae: 4 || 46. Cichoriae sp. (2) Crepis sp. : 3 
D0 ae Gare xe Sp smaniee cae 20 || 47. Gnaphalium uliginosum L. . 2 
Cem. Pol ygon aceae.. ©. || 48. Mulgedium sibiricum (L. ) 
21. Rumex acetosella L. . I 3 [cassis eee ; 24 
22. Oxyria digyna (L.) Hill. (?) 2 || 49. Tanacetum vulgare ts A 
Cem Chenopodiaceae 
23.. Atriplex sp. . 3 Cropp 
Cem. Caryophyllaceae ZA) MM oz y 
24. Sagina nodosa eee ae tiller ecco hen ae 3 
25. Cerastium sp... . ay 5 || of. Polypodiaceae_ sp. -Piehs ae 2 
26: Dianthus sp... .. 21... 19 || 02. Polypodiaceae sp,...... 1 


IIpumMeuvanne, [lpia BULOB, OTMCYeHHBIX 3Be3OUKOM, u306paxKena Ha MUKP 
otorpaduax (puc. 1). 


Ojnnaxo B. H. Cykaues, npuHuMaa Bo BHUMaHHMe Hasuuve B pacTHTeJIbHBI 
OCTaTKaX TIJIOMOB 31aKOB, OCOK HM HeKOTOPbIX NpescraBuTeseli Apyrux ci 
MeHCTB, fleJlaeT BbIBOL O THOeIH MaMOHTA BO BTOpyiO MOJIOBHHY sera. 
Ipeo6ananue B HCCJI€QOBaHHOM OOpa3sile MbWIbUbI 30aKOB He CydaliH 
a OTpaxKaeT WIMpoKkoe pacipocrpaHeHHe Ha MecTax OGOHTAaHHA MaMOHT 
JIYPOBbIX YUaCTKOB C OOMJIHeM 31aKOB WM yka3bIBaeT Ha OOMbIly!O pos 
MNOCCMHAX B MHTaHMM 9TOPO XKUBOTHOPO, YTO BNOHE CoracyeTca C LaHHbIM 
B. H. Cyxayepa. Bmecre ¢ TeM HeJIb3q He OTMCTHTb HaJIMUMs MbWIbILbI MHOPE 
BYOB JBYOJIbHbIX, XOTA WH B MA@JIbIX KOJM4eCTBAX. SaCJIYKUBACT TAKKE BHI 
MaHHA MIPHCYTCTBHe CAMHMYHEIX 3epeH MbVIbIbI peBecHbIx Nopon (Abies s 
birica, Betula verrucosa, Alnus incana s. 1). Ecnu raxxe mpHHsaTb BO BHI 
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Puc. 1. 1— Abies sibirica Ledeb., o6mmii Bua; Ja— netanb cKyblITypbl wuTa; 1b — ye- 
Tab CKYJbITYpbI BOSAyWIHOrO MellKa. 2— Alnus incana s. lat (opMa Moposoro OTBEp- 
CTUA HU TeKcTypa 9K3HHbI; 2a — oom Bux. 3— Betula verrusosa Erhart, o6mmi Buy. 
4— Sanguisorba officinalis L., oomui Bun; 4a—omnTuyecKkuh paspes ak3uubI. J5— Mul- 
gedium sibiricum Loss., o6mul Bux, da— WeTaib cTpoeHua 9K3uHbI. 6 — Gentiana sp., 
OOmMH BUA; 6a — ONTHYECKHH paspe3s SKSHHBI, 6b — eTalb CTPOCHMA SKSHHDI, BUI CBEp- 
xy. CHUMKH OOUIero BUa MbIIbUeBHIX 3epeH CeTaHbl MpH yBeMYeHHU x 675, meTaau xX 1500 


TAH, rt. 95, Ne 6 Tuxomupos, Kynpuanoba 


AHHe HaXOMWKMeHHe YaCTeH APeBECHbIX MOpOA B CJIOAX 3aleraHHA MAMOHTA 
Arix sp., Betula alba s. |., Alnus sp.), To mpuHagiexHocrs Mecra o6uTa- 
id OepesOBCKOrO MAMOHTa B MOMEHT eFo THOeH K JeCHOH 30He He MOET 
I3BaTb COMHEHHI. 

IIpeqcrapnser cymjecTBeHHbiii uHTepec OoTaHuKO-reorpatpuyecKkad HW 9KO- 
THYeCKaH TPakTOBKa IIPHBeMEHHIX BbILUe JAHHbIX CMOPOBO-IbWIbIeBOrO 
lasiH#3a H MaTepHasiosp B. H. CyKauepa. 

Muorve Bub, Mbiba HAM MaKpOOCTaTKH KOTOPBIX OOHAPYXKeHBI B TMU 
iMoHTa (Abies sibirica, Caragana jubata, Hordeum brevisulatum, Bugpl 
triplex, Agropyrum cristatum, Gnaphalium uliginosum, Alnus incana 

|, Phragmites communis, Plantago media, Artemisia dracunculus s. L., 
agelica archangelica, Beckmannia syzigachne u gp.) *, B Hacrosutee 
OMA PaCMpOCcTpaHeHbl SHAYHTeIbHO 1OXKHEe UH 3allafHee MeCTa HaxO*KeHUuA 
AMOHTa. OTO CBHAETEIbCTBYeT O CYII[CCTBCHHbIX H3MCHCHHAX KJIMMaTa Cc 
OMeHTa THOeIM MAMOHTa B cTOpoHy Moxouoganna. B. H. Cykayes mpuuies 
BeCbMa BaXKHOMY BbIBOY O KOMIVJICKCHOCTH JIYTOBBIX COOOUIECTB, KOTOPbIe 
IM Obl ObITh NacTOuUleM GepesoBcKoro MaMmoHTa. Matepuasbl MbiWIbIeEBOrO 
[aJIH3a NO3BOJIAIOT AaTb OouJlee MeTaJIbHyIO XapaKTepHCTHKY BUOB, Mpous- 
\CTaIOULHX B palione OOnTaHHaA MaMmoHTa. MoxHO ycOBHO TOBOpUTb 0 
AUHEH Mepe © CJIENYIOWIMX SKOMOrHYeCKHX rpynmax BUOB: . 

1) Pacteuuag CyxXHux MeCCTOOOUT AHH i — «KOCTeMHEHHBIX» 
KHbIX CKJIOHOB HM BBICOKHX YacTell RomMHbI: Agropyrum cristatum, Bub! 
ya Artemisia (A. dracunculus s. 1. u ap.) Caragana jubata (Ha Bprxomax 
BeECTHAKOB), Tanacetum vulgare, Buab poga Dianthus, mpemcrasutTemu 
M. Cruciferae u ap. 

2) PacTeHHA YMePpeHHO-BAAKHBDX MECTOOOUTAHAA — 

IpHOpexkuHble Jlyra HW JyroBble yuacTKH cpegu seca: Bromus sibiricus, 
naphalium uliginosum, Angelica archangelica, Mulgedium  sibiricum, 
anunculus acris, Sanguisirba officinalis, Sagina nodosa, Carex lagopina, 
(tbl powos: Gentiana, Melandruim, Cerastium m mp., 6) meca (Abies sibi- 
sa, Betula verrucosa) u jOJMHHbIe JecHble ~PopMauHH (Alnus incana). 

3) PacTeHHia 3a60704UCHHHX H3OHITOUHO YBAAKHEH- 
BX MeCTOOONTAHHH uw UpHo6pexui: Beckmannia syzigachne, 
altha palustris, Phragmites communis u ap., a Takxe Mox Hypnum 
litans (= Drepanocladus fluitans). 

4) PacTeHua «3 aCOJeCHHEIX» MecTOOOUTAHHH: Hordeum 
evisubulatum, sugp p. Atriplex u gp. 

5) HeckompKo oco60 cTOAT KpaliHe HEMHOFOUMCJICHHbI€ BABI a Pp K TO a JI b- 
AucKHX pacrenun (Alopecurus alpinus (s.1.), Oxyria digyna (?), 
xytropis sordida mox Aulacomnium turgidum), cBojicrBeHHble «xOJIOZHbIM» 
~CTOOOHTAHHAM Oe3JICCHbIX TYHJPOMOMOOHbIX yUaCTKOB, a Take BHbI, He 
MYPOYCHHbIe B HaCTOSLlee BPeMA K KaKHM-sMHOO CCPOPMMPOBABLIMMCH COO6- 
ecrpam (Rumex acetosella, Plantago media, Artemisia vulgaris). Ormegen- 
Je BbIle MocTaTOuHO ACHO OGOCOOseHHbIe IKONOTHYecKHe Tpynnbl BAOB 
HJICTCICTBYIOT O KpaitHe pasHOOOpasHBIX MPHPOAHEIX YCJIOBMAX TOFO 
eMeHH. 

MoxHo nmowaraTb, YTO eCCTeCTBeHHbIe JIyroBble HM JyronosqoOnble bopMa- 
Hu OopealbHOro XapakTepa MMeJIH BeCbMa WMPOKOe pacimpocTpaHenue B 
PHOJ, 2KH3HH OepesOBCKOrO MaMOHTA. IIpupemeHHble BbILe JaHHble pacwiH- 
JOT Hall MpescraBsenua O JeTHell MMUle MaMOHTa, O paCTHTebHOM NO- 
OBe B MepHOm 2KH3HH ZTOFO XHBOTHOFO M YCOBUAX ero OOMTAHHA. 


Botanuyeckuit nuctutyt um. B. JI. Komaposa Noctynuso 
Akanemun Hayk CCCP 25 Il 1954 


LIMTUPOBAHHAS JIMTEPATYPA 


1B. H. CyKxaues, HayyH. pesyibTarbl SKCHeL., CHapAx. AkalemMueH HaykK QWs 
KOIIKM MaMOHTa, Haligen. Ha p. Bepesosxe B 1901 r., 3. IIrp., 1911. 


* B jlanbuelimiem pce Ha3BaHUA PacTeHHH MpHBOATCA I0 «nope CCCP». 
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Jokxaaygn Akagemun Hayr CCCP 
1954. Tom XCV, Ne 6 


TIOVBOBEHEHHE 


A. ®. COKOJIOB: 


O BJIMAHHH YBJIAWKHEHHA NMOYB HA HHTEHCHBHOCTb 
BbIMEJIEHHS CO, MPH PA3JIOKEHWUM JIECHOrO ONATA 


(ITpedcraeaexo akademuxom B. H. Cyxauesoim 9 11 1954) 


IIpouecch! pasoxkeHHa OpraHHyecKHX BeLIeCTB B 3aCYLWIKBOLi CTrenH 3a- 
3MCHT HE TOJIbKO OT IIPHPObl paCTHTeIbHbIX HM MKMBOTHbIX OCTATKOB, HO B 
3HAYHTCIIbHOK Mepe H OT CTeMeHH yBJIaxKHeHHOCTH Tlo¥B. BuaxKHOCTb T04UB, 
dapaty Cc TeMMlepaTypHbIM HM CBeTOBLIM Pe?KHMAMH, CYIMLECTBEHHO BJIMACT Ha 
SHOIOMHYeCKHH KPyMOBOpoT opraHwuecKHx BeuecmB. IIpH HemoctaTKe 
BlaMH 3HAYHTeJIbHO 3aTyXaeT JCATeCJIBHOCTh MUKPOGOB, B CBA3H C 4eM 3aMer- 
AACTCA paca, WH MMHeEPaH3salHA OMOXHMHMUeCKH CTOMKHX COeRMHEHHH, 
Ip HOPMAJIbHOM 2Ke WIM HeECKOTbKO H30bITOUHOM YBJIaxKHeHMH TOW TIpo- 
ACXONMT OOJlee WHTCHCHBHOe pasJIO-KeHHe UX, c OOpasoBaHvem COs, NHs3, 
HNO; u ap. 

_ OnpiraMy, 3aJI0%KeHHbIMH B €CTCCTBCHHBIX YCJIOBHAX, YCTAHOBJIEHO, 4TO: 
1) pasnoxKeHHe sJIeCHOrO OMafa — MOACTHIKH 3aBHCHT OT BO3seliCTBUA Hace- 
KOMBIX H MHKPOOpraHH3MOB, OMpeeAIOWHX pa3HUHbI xo Ouoxumuue- 
SKAX IIpOWeccOB B MaJIOryMYCHBIX YepHO3eMax H 2) CKOPOCTb pa3JIOKeHHA 
olayla —— MOJCTHJIKH CBH3aHa C KaYeCCTBCHHbIM COCTaBOM JIMCTbeB, T. e@. C 
fHMOM CMellleHHA KyJIbTyp. bosee 9Hepru4yHoe pa3zlomKeHve ONaqa — MomcTH- 
flOK BbIABJICHO TOM MOJIOTOM HacaxKeHHA U3 WyOa, ACCHA H akalHH 2*XKeJTOH, 
HECKOJIbKO 3aMeJICHHOe — NO NOJOrOM uNCTOrO AyOoBoro HacaxkeHHA, re 
[e€ATCJIbHOCTh MHKPOOpraHH3MOB 3aTOpMoxKeHa (°). 

B OnNTHMaJIbHbIX YCJIOBHAX Pa3JIOKeHHA OPpraHHyecKoro BelllecTBa Wpeod- 
fafatoT MpOWeccbl OKHCJICHHA Haj, BOCCTAHOBHTCJIbHBIMH peaKIWHAMH, OJla- 
roapaA 4YeMYy 3HAUHTeIbHad YaCTb PasJlaraloOllMXCA OCTATKOB MHHepaviusyer- 
oA TIOJIHOCTbIO C BbIJAeeCHHEM OOJIbIIOrO KOJIM4YeECTBA CBOOOAHOM yrvIeKHCJIOTHI. 
OcBo6oxLalollaica yruiekucsioTa MpHoOperaeT Oo/IbWo0e 3HAYCHHe HE TOIbKO 
B YIJIepOAHOM MMTaHuM pacTeHuli (*’), HO M B POPMHPOBaHUN JIECHBIX MOUB 
a 3s 8 

a?) 

4 V3 ee cilemyeT, ITO H3y4eHHe THHAMHMKH BHIAeeHHA YrJIeKUCJOTHI 
MOXKET UMeTb OOJIbIIOe 3HAYeHHe [JIA NOHMMAHHA MpOleccos pa3sJIOxKeHuA Op- 
raHHyecKoro BelLleCTBa TOA MOJOrOM JICCHbIX HacaxKeHHu. 

Visyyenne BuIMAHUA yBJlaxKHeHHA Ha pa3JIOwKeHHe MecHoro omaya, KOH- 
TposMpyeMoro BbiqemeHveM COs, OblIO MpoBeseHO Ha MWOWasKax NO MoJo- 
FOM JIeCHOrO MaccuBa 43 WyOa u aceHaA B BO3pacte 15—16 ser Ha JlepKysb- 
CKOH HayuHO-McclemoBaTebcKon cranuuu Mucruryra meca AH CCCP. 

Tloupa yyacrKa — vepHoseM MaJIOMOLIHbIM, TAXKEeJOCYTIMHACTHIH, BCKHMAl0- 
mH oT 10% HCl c 48 cm. 

Onagz BHocusca (16 VI 1952 r.) Ha OUMLeEHHY!O OT eCHOH MOACTHIKH NO- 
3eEPXHOCTb MOUBbI M3 pacueTa 20 T/ra BO3AYUIHO-CyxOH MaCCbl Mo cxeMe: 
|) mucTba ny6a: 2) cMecb u3 aucTbeB AyOa u Kena (1: 1); 3) cmecb u3 s1H- 
TheB Mya u akaluu wemToU (3:1) u 4) KOHTpomb — Mo4uBa Oe3 MOACTHIKH. 

Onpegemenue Bbisemmoulelica CO: MpOHSBOAH/0Cb B TeUeHHe 1 mecama (c 
19 VIII no 17 IX 1953 r.) B 8—9 4ac. yTpa C yYeTHBIX NwWOWLaOK pasMepoM 
),05 M2, H30IMpOBaHHBIX OT OKpy2KalOUlero NPOCTPaHCTBa CTeKJIAHHBIMM KOVI- 
lakamu. Koamaku Bpesaiucb Ha riyOuny 5 CM B OY¥By MH C Hapy2KHOH CTO- 
1317 


POHbI HX CTeHOK MouBa yioTHAacb. Pa6ouad eMKOCTb KOJINakOB — 16 | 
Burkaunpanve IpwH3eMHoro COA BO3SAyXa M3 KONMAaKOB B koMYecTBe 20 
OCYINECTBIAMOCh C MOMOL{bIO MaCAAHHOFO Hacoca Co CKOpocTbio | I Boss 
B 3 mu. Ha6smogeHve MpOH3BOANIOCb B 3aCYLIWIMBbIN MepHo, Np NOHMKel 
HOli BulaxKHocTH mouB (Ta6/. 1) WM MpH OTHOCHTeJIbHO BbICOKOH TeMMeparTy] 


Taouauna i 


KouweOaHuvA BAAKHOCTH MaTOMOMHOrO 
ppema c 17 VII mo 7 IX 1993 r. (B % 


yePHO3eMa 3a 
ie ECO IK) 


Tay6nuuna Ton aucrpamu | log suctbamMu} [lon aucrbaMH AyOa Tloapa 6e3 auCcTbDeB 
B CM uyoa Ayoa wW KIeHa M akalltHH %KeJITOH (KOHTPOvIb) 
0=10" 1 13-6122 122070--14-9 {See 19,.6—114 ,9 

4015.4] 13. 8—12,3 1.712; 4 169-025 {4,442 5 

(5 20. Mies 1 a Od OG 14,3—13,0 ASO oe 

20=—30 0) 43.442 2 Ag 42 13.9—19,5 (4 A427 


BO3yXa H MOBEpXHOCTH NoyBbl. CpequAA MaKCHMaJIbHas TeMMepatypa Bo3sz 
Xa 3a BTOPyl!o MOJIOBHHY aBrycta cocTaByada 29,9°, MHHHMasibHag 15,5°. Ten 
llepaTypa Ha MOBepXHOCTH MOUBbI 3a STO BPCMA Oba: MAaKCHMadbHaa 39,8 
MHHMMaJbHad 16,2°. C 1 no 17 IX 1953 r. Temnepatypa Bo3qyxa Obi 
MaKCHMaJIbHasd 21,8°, MHHHMaJIbHad 9,7°; Ha NOBeEPpXHOCTH NOUBbI: MaAKCHMaJi 
Had 26,3°, MMHMMaJIbHag 9,7°. 


CO, ke/ea 6 vac 


| 


T 


10 


ge’ SS a eT Eee ie i 


19 20 21 22 23 4 25 26 7B 1 2946 § 67 B 9 10 ff 12 13 14 15 16 17 


GG UG ine GO tl tet) Wt Ya 15 


Puc. 1. [mnamuka spimenenua CO, upn pa3ss0xeunu onana — noxctH- 

KH MOZ MOJOrOM jyOoBo-AceHeBoro HacaKeHuA. A—ancTbA py6a, 

O—aMcTbA yOa M KaeHa (1:1), 6—ancTbA ny6a uM akanuu xeNTOH 
(3:1), 2—noupa 6e3 AMCTbeEB — KONTPOMb 


l'a30060MeH Mexky NouBol u armocdepot nporeKkast HeomMNaKOBO (puc. | 
B nepppit nepuox na6mogenua (15—31 VIII) ormeyanca noBpwenubiit raz 
OOM€H B KOHTPOJIbHOM BapHaHTe c BbifqereHvem CO, no 5,75 xr/ra B ua 
3a HUM, B HMCXO{AILeM MOpaKe, MelaHKa C paalaralouluMuca Ha TOBep XH 
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}TH MOWBb! JIMCTbAMM WyOa wv akaunu (4,99 Kr/ra+uac), myOa u KseHa 
}474 xr/ra+uac) u, Hakonen, oaHoro my6a (4,22 Kr/ra-uac). Ha ocnosannu 
PTHX MAaHHBIX MO2KHO TIPeANOOAKUTH, ITO MPH pasOXRKCHA JMCTbEB TIPOHCXO- 
TMT HEKOTOPOe TOPIOULeHHe MMH BbIMeMMOUelicA H3 MOUBbI YrvIe@KMCJIOTHI. 
_ B nepsoi qekane ceuta6pa (1—8 IX), B cBa3H c noHMxKeHHeM Temiepa- 
YPbI BO3AyxXa HU OXJaKMEHHEM MOBEPXHOCTHBIX CJOeCB MOYBbI, OTMEYCHO YCH- 
jleHHe HHTCHCHBHOCTH pa3JIOwKeHHA OpPraHWyecKux BellectB. Ta3s006Men 3a 
TOT MepHOA HaG.OMeHHH B CpeAHEM XapakTepH3OBaJICH CJIeMYIOWHMH BeJIH- 
(MHaMH: 


BolmeseHHe CO, o/ 


kr/Pra-vac so 
Tloupa 6e3 ZHCTbeB (KOHTposb) .. . Daihss 100,0 
Tloupa c AMCTbAMH WyOa ...... 6,68 AHIR 
IlouBa C JMCTbAMH WyOa Hu Kena . . 7,06 Al 
Tlowpa ¢ MCTbAMH WyOa uM akayun . 7,84 135,6 


_ Kak BugHo, HavOoNbliee BEIMemeHHe CO, npoucxoguso B OLbITe ¢ AMCTbA- 
Mu yOa MW akallWH, HAaMMeHbIIee — Ha KOHTPOJIbHOH, 6e3 HCTHeB, JeIAHKe. 
jlakoe H3MeHeHHe, BEPOATHO, CBA3aHO C y/TyYIeHHeM YC.JIOBHil KH3HH JIA Ha- 
SeKOMBIX HM MHMKpoopraHu3Mos. BpicKasaHHoe cooOpaxkeHHe cormacyerca c 
eJIMUMHAMH YObWIM OpraHH¥eCKHX BeULeCTB pH pasJIOKeHHH OMaa yepes. 
5 MecalleB Mocse 3akaiKH OMbITa Ha TeX WKE OMbITHBIX WeTAHKAaX (TAG. 2). 


We CO ncn a 2 


lotreps cyxoro BpemecTBa HM yruepoka NpuH pastOKeHUN ONaZa 
pa3sq7H¥YHOTO CocTaBa 


| Bueceuo mpm 3akslan- | Ocrasloch mo ucreveHuu| Jlorepa B %y OT BHee 
JIucTbaA ApeBecHEx | Ke OMbiTa (Kr/Pa) 15 meca eB (xr/ra) Ce€HHOrO KOMIMNeCTBa 
nopox t 
cYX. Bell. | (G; cyx. Bell. € cyX. Bell. Cc 
Beme  ee ss 2; | 18244") 1 8610 5888 2435 67,7 71,8 
Mod uKIeHa. 2... . .| £8489 8402 3965 1514 80,5 82,0 
Ily6a uw akamuu x%xKeTOH . . | 18334 8513 5963 2458 67,5 4,7 


M3 aHHbix Ta6.1. 2 BbITeKaeT, UTO MAKCHMaJIbHaw NoTepsA cyxoro BelllecT- 
Ba H yrulepowa B HEM IIPHXOJMTCA Ha CMeCb H3 LYOOBbIX H KJICHOBbIX JIMCTbeB, 
Tora Kak MO MpOMYKTHBHOCTH ra300OMeHa ToyBa 9TOFO BapHaHTa OIIbITa 3a- 
HHMaeT BTOpoe MecTo. Bo3MOxKHO, 4TO K STOMY BPeMeHH CTeMeHb Pa3JIOKeH- 
HOCTH JIMCTbeB B 9TOM BapHaHTe Obl/la OOuIbIlle, YEM HM BbISBAHO CHH2KeHHE K 
OCeHH NpoyuNpoBaHua CO» siucTbeB AyOa HM KJleHa MO CpaBHeHHIO CO CMeCbIO 
JiMCTbeB yOa HW akallyH. 

‘YpaaxKHeHHe OMBbITHIX TIOWLaOK, mpousBefeHHoe 8 IX c joBeqeHHeM 
BuUla2KHOCTH ocTaBilleroca onaza 20 58—61% u nmouBb fo 31—33% c Tpoma- 
YHBaHHeM ee Ha rlyOnHy 70 15 cM, MoKa3aul0, YTO ra3000MeH Mex Ay MOuBOH 
A aTMochepol 3HaYHTeJIbHO BO3pOC. Hanoonpias IIPOMYKTHBHOCTb ero OT- 
MeyueHa Tak2Ke B OMbITe CO CMeCbIO JIMCTbeB WyOa H akallHW, YTO H BUAHO Hs 
CpeqHuX BeJIMYMH oMpeneneHua CO: 3a 8 cyTOK HaOslioqeHHn. 


Bpijesenne CO, 
Kr/ra-yac 9 


Bapuaut 1. Kontpoab—mouBa . . . 12,70 100 ,0 
‘“ 2. Jlucrba ny6a— noua. . W5, S: 96,7 
rm 3, JJucTbA nwy6a WH KsIeHa — : 
mOuBa : ie prt sae 14,33 112,8 
5 4. Jluctba ny6a u akauun — ; 
noupa 2 Ne ae eek TZ, 13909 


C MoOBbIMeHHeM YBJIa2KHeHHA PaCTHTeJIbHbIX OCTATKOB HM TOYBbI Mpo- 
myuupopaHve CO, Bospocio MO CpaBHCHHIO C TaKOBbIMH NO MoMBa Ha 
7,42 «r/ra-uac, uu na 208%. Jaa oTkesbHbIX BapHaHToR OMNbiTa 9TO yBeJIH- 

? 
1319: 


“eHHe BbIpasHocb: Wi BapHaHTa | Ha 219,7%, aaa Bapnanra 2 Ha 183,8% 
iia Bapwanta 3 Ha 202,9%, maa Bapvanta 4 Ha 226,0%. 

JivHamuka cyTouHOro usMeHeHHuA CO, nocile yBlaxKHeHHA XapakTeplsye 
CH OTIMYHDIMA Me?K Ly CO6OIO MOKasaTeAMH, HO B TO 2Ke BpeMA Mao He 
OTAMYaeTCA OT XOLa KPHBOH Mpo 
IMpOBaHHA YIJIeKHCJIOTbI, OTMe4dEl 
Horo 28—29 VIII (puc. 2). 

3a O4eHb MaJIbDIM HCKIOUeHHe 
HaHwOOJIbIee KOJIHMECTBO BBICJIAF 
uleica CO, TlamaeT Ha yIpeHHHe 
JHeBHbIe YaCbl, HAaHMeHbIlee — F 
HouHbIe uacpr (O—1 u 4—5 4wac. 
UcksoveHve mpeCTaBJaeT KO! 
TpOJlb, Te B MePBbIM CPOK CYTOUH 
PO HaOJUOMCHHA MAKCHMAJIbHOe BE 
JeIeHHe YIrvICKHCJIOTbI B CHULy MOK 
elle He H3BECTHBIX TIpHYHH IpHype 
yeHo K 4—5 yac. yrpa. Bo3sMmoxH 
YTO 3TO CBA3AHO, C OHO CTOPOH! 
c 6oee rIyOOKHMU ZHppy3sHouHt 
MH TepeMelLeHHAMH MOUBCHHO! 
BOsyxXa H C Apyrou,— OTCyTCTBHe 
Ha TIOBeEPXHOCTH MOUBbI PpacTHTeJ 
HbIX OCTATKOB, CHOCOOHBIX 3aepx! 
BaTb LUPPysuio ra3sos. 

M3 cka3aHHOrO ABCTBYeT, UTO 
yBaxKHeHHeM TOUB TMpH OTHOC 
TeCJIbHO BbICOKOH TeMIlepaType BO 
yXa pe38KoO MOBbIMIaeTCA Mposyly 


0 
12-13 16-17 


20-21 0-1 4-5 6-9 
Yacer cymoaK 


Puc. 2. CyTrounast (HHaMUKa BbIqedeHuA COs 
MIpH pa3sIOKeHHH ONaa—MOACTHIKH MOL 
nOOrOM yOoBo-aceHeBoro HacaxkeHus. 


a—2z2—0 yBaaxHenua (28—29 VIII 1953), 
a’ —2’—nocie ysBaawknenua (10—11 IX 
1953 r.), @, a’ —asanctbt myOa— noua, 
6, 6’ —suctbsA zy6a uw Kena (1: 1)—no04uBa, 
6, 6° —JMCTbA WyOa WH akauuu(3 : 1) —n04- 


popaHHe CO, 3a cueT 2Ku3HETe 
T@JIbHOCTH MHKPOHAaCeJICHHA, HHTE! 
CHUMP yIOWLUX OWOXuUMH4eCK!I 
TIpeppallleHuaA OpraHwyeckoro  B: 


ulecTBa. Ha sBblgemteHue CO, B oOo 
HOBHOM BJIMAeT He TOJIbKO BHI p: 
CTHT@JIbHbIX OCTATKOB, HO HW coueTaHve UX. HauOouvlee MHTCHCHBHO BbITesAeTC 
COs, CYA 10 MaHHbIM OMbITA, IPH pa3JIOKeHHH CMeCH JIMCTbeB Ly6a C JMCTbS 
MM aKallHH, XOTA CTeHeHb pa3sJIOXeHHOCTH €€ HeCKOJIbKO HW2Ke, YEM y CMEC 
ucTbeB Wy6a u Kena. IlouBa nom YncTO AY6OBbIMM JIMCTbAMU, BCJeERCTBH 
3aTOPMOXKEHHOCTH OMOJIOTHYeCKOH JeATEJIbHOCTH B Heli, He Masa Kakux-sHO 
IIPeHMYLeCTB 10 CpaBHeHHIO C KOHTpOJIeM. Hao6opor, 3mecb MoyueHb He 
CKOJIbKO IIOHH2KeEHHbIe CpeHHe pe3yJIbTaTbI NMpokyuwupoBaHuA COs, B CBA 
c 4eM HaGsORaeTcA OOoraleHve MOUBbI K OCe€HH OpranwvvecKHMU coeMH 
HHAMM. OTOT KOCBeHHbIM MeTO OMpeeIeHuA MPORLYKTHBHOCTH JICCHBIX T1041 
C yCTaHOBJICHHeM HHTeHCHBHOCTH OMOXHMHUeCKMX MPOLeccOB B HHUX, BITOJIE 
coracyeTca C SKCIEpHMeHTaJIbHBIMM uCccIemoBanHamu E. B. Pynopa (9) n 
U3YYeHHIO MHKPOMJIOpbl NOYUB CyxXou cTenH. 

Pa6dora BbINOHeHa B JaOopaTOpHH JeCHOMO NOYBOBEACHMA MON pyKOBO) 
cTBom pod. C. B. Souna. 

VuctutyT seca 
AkayemMunu HayK CCCP 
UMTMPOBAHHAS JIATEPATYPA 

1B. M. Karyuckud, lO6ua. cOopx. B. JI. Komaposa, 1939. 
AH, 64, Ne 4, 557 (1949). 
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Ba, 2, 2’ —M04Ba 6€3 JMCTbeB— KOHTPOJIb 
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*B, H. Mue 
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IKOJOLTHA 


JI. C. KO3JIOBCKAA 


OBUTAHHE TiPECHOBOJLHbIX MOJLJIIOCKOB H3 POA PISIDIUM 
. B 3ABOJIOUEHHbIX JIECHbIX MOUBAX 


(Ipedcraezexo axademuxom B. H. Cyxkaueaoim 22 II 1954) 


Msyuaa mouwenuyio tbayHy slecocek u slecos Koracckoro pationa Apxan- 
CJIbCKOH OOJIACTH, MbI CTOJIKHYJIMCb C WHTepeCHbIM ABJIEHHeM Tlepexoja 
THNMYHO JIPCCHOBOAHBIX BHJOB KHBOTHBIX K IOUBeEHHOMY OOpa3y 2KHSHH. 
aliJeHHble HAMM B MOUBe BHbI IpHHaeKaT K TJBYCTBOPYAaTHIM MOJLJIIOCKaM 
3 poga Pisidium — P. casertanum (Poli) u P. personatum Malm. 

Ileppaa Haxogka Pisidium B noupe Obiwia cileaHa Ha BbIpyOxKe | 1-nerueli 
aBHOCTH, PpaCNOJIOXKeHHOH B HHKHeEH YacTH NoMOroro cKMOHAa OT BOsOpa3- 
eJla K BbICOKOH HaMolMeHHOH Teppace p. JIuMeHyzb. Muxpopembed BEIpyo- 
M XapakTepH3yeTcaA YepeOBaHHeM MPpHKOpHeBbIX OyrpoB HW NOHWKeHHH Mex- 
y HMMM. B TpaBaHOM spyce upeoOsanaetT Tapomra (Filipendula ulmaria) 
Cc MpuMecbio uBaH-uaa (Epilobium angustifolium), rpaBunara (Geum 
ivale), BeliHuka (Calamagrostis neglecta), ulyaku (Deschampsia caespi- 
osa) uM Op. ; 

_ B MoxoBoM moKkpoBe rocnogcTByioT 3eseHble MxH Pleurozium Schreberi 
a Hylocomium proliferum. Ha BplpyOKe yoBJeTBOpHTebHO BO3OOHOBJIAIOT- 
ica Oepesa, Clb, O/Ibxa. 

_ CrpoeHvHe nmouBeHHoro mpoduia Ha Jecoceke CJlesyrollee: 

— Ao (O—17 cm) — TopdaHucTbl, cioOKeHHbIN TpaBAHbIMH VW JIpeBeCHbIMH 
OCTaTKaMH, IIpOHH3aHHbIli KOPHAMH COBpeMeHHOM pacTuTebHOcTH. B MOMeHT 
MCCJI€OBaHHA MOKPbIli, YepHoroO WBera. 

A, (13—33 cm) — serKuii cyrIMHOK TeMHOCeporo UBeTa C OYpbIMH H Yep- 
HbIMM IIATHAMH, H€ACHO-KOMKOBAaTOH CTPYKTYPpbI. . 

B (33—55 cm)— cymecb, KopHuHeBaTO-Gyporo MBeTa C TeCMHBIMM HM. CH- 
3bIMM MATHAMH, OCTaTKaMH XBOlla, 3anax PHHJIOCTHbIM. CrpykTypa HesxCHO- 
opexoBaTad. ITOT TOpH30HT MpeAcTaBJAeT COOOH O3ePHble OTMOMAKEHHA, pac- 
MpOCTpaHeHHble Ha 3HaYHTeJIbHOH M1OWMatH. 

YpoOBeHb MOYBEHHO-FpyTOBHIX BON, HaXOMMTCH B CYXOe BPeMA HHKE 50 cM, 
mocse OK Lei mpHOsMwkKaeTcCA K MOBeCpXHOCTH. 

O6a Bua Ha3BaHHbIX TOPOUMH OOpasOBbIBaJIM CKONJIeHve 7KUBBIX HW MepT- 
BbIX MOJIWIIOCKOB B WouBe, Ha ray6uHe 10—12 cm. CopmecrHo ¢ HMMM ObLIN 
BCTPCYeHbI B OOJbIIOM KOJIHYCCTRE SHXHTPCHAbI, LOK PEBHIe YepBH, H JIMYHH- 
ku Diptera. Menpimad powb B ayHe Npunasiexana Collembola, Acarina 
uz Nematodes. ‘ ny 

Bropad HaxOKa MpeCHOBOAHBIX MOJWIHOCKOB CfleJlaHa B TOpsaHon TOUBe 
SIbHHKa PaSHOTPaBHOrO, paciosox%KeHHOrO B 7 KM OT OMMCaHHOH BbIPyOKH. 
EIbHUK 3aHuMaeT 3aTOppoBanHy! BuatMAy perbea. B rpaBaHo-kycTapHHy- 
KOBOM sipyce NpeoOsagaeT TaBosra (Filipendula ulmaria), MHOrO. KOCTAHHKH 
(Rubus saxatilis), Opycuuku (Vaccinium vitis idaea), KucaHub! (Oxalis 
acetosella) u gp. Hanowsenupiii MOKpoB OOpasyioT Te Xe sejeHble JCCHHIC 


MXH, UTO H Ha BbIpyOKe. 
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OcHopHad Macca MOJIJIIOCKOB cocpemoToueHa Ha TwlyOHHe 10—20 cm u 
COCTOHT H3 Tex »%Ke BuAOB poga Pisidium. Kpome H#x, mouBa HaceJleHa 
SHXHTpeHaMu UW JOKAeBLIMH YepBaAMH. B BepXHeM TOpH3OHTe BCTpealoTcs 
TakxKe lpecHoBoguble Ostracoda (Candona rostrata). 

OcraHoBuMca noxpo6Hee Ha ocoGenHocTax sKouorHu Pisidium caserta- 
num u Pisidium personatum, YTO NOMOKeT HaM MOHATb BOSMOXKHOCTH Mepe- 
XOJa Ha3BaHHbIX MOJJIIOCKOB K NOYUBCHHOMY OOHTAHHW. | 

Kak W3BeCTHO, MH3HQHyYMbI OTHOCATCH K OCHTHYUCCKHM 2KHBOTHBIM, *KXMBY- 
UHM IIpeHMYULeCTBeEHHO Ha WJIMCTHIX AJWIOBHAJIbHBIX OTOAKeHHAX. JIMUIb He- 
MHOTHe BULB STOO pola MpeMOUTAIOT PIMHMCTOe HIM TMecuaHoe WHO. Oba 
HallMX MOJWIOCKa BCTpeyaloTcA Ha OoraTbix OpraHHuecCKHM  BeLLeCTBOM 
canponeiax. Ip sTOM OHM 4aCTO 3apbIBaIOTCA B WI, NPOKabIBaa TaM cebe 
XOJbI. 

IIo Mappy (*) u ap., Pisidium casertanum u P. personatum OpbiiM Hali- 
JIeHbl B O8epax Ha OOIbUIMX Tty6HHaX, Pe OHH 2K B YCIOBHAX RePuunTa 
Kucllopoma. Kpome Toro, 06a Bua yKa3aHbl [WIA OOJOT H BOJOCMOB CO 3Ha~ 
YHTeIbHOM CTarHaluelH BOMbI, YUTO TakxKe MOMTBepKMaeT UX CMOCOOHOCTE 
M€peCHOCHTb HeEOCTATOK KHCIOpOa M HECKOJbKO MOBDILICHHYIO KMCJIOTHOCTb 
cpempt (3). | 

IIpu mepecbixaHvH BpeMeHHbIX BOJOCMOB TH3HAMYMbI 3apbIBaloTCca & 
rpyHT, Tae OHM MepexKUBAaIOT HeOMArOMpHATHble YCJIOBHA. | 

Vurepecupt ganuprie Bpauga (!), oTHocallero milacTHHuaToxKadepHblx 
MOJIJIOCKOB K UHCJIY 2KHBOTHBIX, CIOCOOHbIX 2%KHTb HEKOTOPOe BPeMA B aHa 
3POOHBIX YCJIOBHAX 3a CUET AHAIPOGHbIX MPOMeccos. 

Ilo xapakTepy NMTaHua 9TH MOJWIIOCKH ABJIAIOTCA (usIbTpaTopamu. On; 
MIpomyckaloT vepe3 CBOIO MaHTHMHYIO MOJOCTb TOK BOJbI, H3 KOTOpOH via 
JIMBalOT MHKPOOpraHu3Mbl HU OpraHHyecKHH JeTpHT. 

Mo.J0cK, OTKIabIBarollve HKpy WIH UMeIOWMe WwiaBalouly!o JIMUHHKY 
He MOryT OOOHTHCb B CBO€M pa3sBHTHH 6e3 BOROeMa. B 3TOM OTHOILICHH! 
Pisidium mpegcTaBisior uckmoueHHe. PasBuTve s3apogpimeli Pisidiun 
MIpOHCXOAHT BHYTpH MaHTHUHOH ToOCcTH MaTe€pHHCKOrO OpraHi3Mé 
HM MeHee 3aBHCHT OT BHeIIHHX YCJIOBHH, BCeACTBHe Yero OHH OKAa3bIBAaIOTCs 
Ooslee IIpHCMOcoGJICHHLIMH K MepeXOy K MOUBCHHBIM YCJIOBMAM OOHTAHHA. 

PaccmoTpeHve 9kouloruu Pisidium casertanum u Pisidium personatum 
lOKa3bIBaeT, UTO YCIOBHA HX CYUICCTBOBaHHA B BOJOCMe BO MHOFOM CXOJHBI © 
MIOUBCHHBIMH. 

Ilo nOBOAy HaxOxKMeHHA MH3H.HYMOB B TIOYBE MO2KHO BBICKa3aTb [BA 
IIpeMOOXKeHHA. 

[leppoe — MH3HqHYMbI HaXOAATCA B TOUBe B HeaKTHBHOM, HenHuTalo- 
mujeMca cocrosHun. [lepwoy Ke HX AKTHBHOM 2KU3HEMEATEIBHOCTH CBA3AH C 3a- 
TOIJI€HHeM Jieca HM BbIPYOKH NocMe TatHuA CHera HM CHJIbHBIX Women. B src 
BDeCMA MOJIJIOCKH MHIPHPY!IOT B BePXHHe TOPH3OHTHI NOUBLI H AKUBYT B ycuJO- 
BHAX BPe€MeHHOTO BOyLOeMa. 

Bropoe mpemlosoxenve — TM3HJIMYMBbI IpvCMOCO6uIMCh K HOBbIM YCJIOBH- 
AM CYILECTBOBAHHA H MepelllIM K MOUBCHHOMY OOpa3y X%KH3HH B HacbIleHHO! 
BOLOH TOpDAHMCTON MouwBe. ITomy cnocc6cTBoBaH: 1) sHaunTebHAaA BMax- 
HOCTb JIeCHOli MOUBbI, CBASaHHaH C CHCTeMaTHYeCKHM MpHTOKOM 6oraroii 
KMCJIOPOOM TIOUBCHHO-rpyHTOBON BOI; 2) HalHuHe GoraToro NMTAaTebHOrC 
MaTepHasla B BULLE PasOMKUBIIMXCA OPlAaHHYeCKHX OCTATKOB uM OakTepuili. 

Ilo HalteMy MHeHHIO, OOOCHOBaHHee BTOPOe Mpemmomomenve. Kak BuaHC 
U3 M3JIOKCHHHIX BbIllle MAaHHbIX, MCXKLY YCOBHAMH CYULeCTBOBaHHA MU3uIU- 
YMOB B OMHCaHHbIX OOJIOTHCTHIX NOUBaX M B BOMOCMAX He CyULlecTByeT peskol 
pasuuipi. Kpome Toro, TH3uWyMbI HaliqeHbl B NouBax Ha rryOune 12—20 cm 
4TO WelaeT UX MUTpallMlo Ha MOBeEPXHOCT MaJO BeposTHoH. Ilu3suquyMEt c rly 
6uHI NouBbl B 20 CM NpescraBAANM co6oOl WeyIo KOJIOHHIO, COcTOSILyI0 ¥: 
B3POCJIbIX, MOJIOAEIX H MEPTBBIX 9K3eEMIIAPOB (BCero 60 OcoGeli), uTO cBHTe 
TeJIbCTBYeT OO HX JWIMTEJIbHOM CYLeCTBOBaHHU Ha OJHOM mecte. 

KakuM 2Ke 06pa30M Mpousollo 3aceseHve MOUBLI TMH3HqHyMamu? Hessss 
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IPEAMONOKUTH, UTOObI Mepexo OT BOAHOrO OOpasa 2%Uu3HH K MOYBCHHOMY 
MpOH30llem Cpasy, HalIpuMep, B pesyJbTaTe 3aHOCa MOVIIIOCKOB B JIeC BOJO- 
WaBarolluMu NTHWaMH. OTBeT Ha STOT BOMpOC ator cTpaTurpaduyecKue WaH- 
able. OKa3bIBaeTCs, YTO OMMCAaHHbIe HAMM BHIPYOKA HM NEC MOMCTHIAIOTCA O3ep- 
HBIMH OTMOKeCHHAMU. B moceqHHX HaiiqeHbl OcTaTKH MpecHoBOLHEIx Gastro- 
poda, KOTOpbie Mp BbICbIXAHHU BOMOeMAa He MIpHcHoOcoOMMCch K HOBOMY OOpa- 
sy OKH3HH HW BbIMepwiH. Takum 06pa30M, MO2XKHO CKa3aTb, YTO TIpOMecc MpHcMo- 
}oOenua Pisidium casertanum u P. personatum umen jWuTenbHbI 
}IOCTENeCHHbIM XapakTep HW OOYCJIOBIMBAJICA BbICbIXaHHeM BOLOeMA. 

| BosmoxknHocTh nepexoqa KHBOTHBIX OT BOMHOFO O6pa3a X%KM3HH K Ha3eM- 
|4omy OblIa TeopeTuyecku O6ocHOBaHa M. C. Tuaspospm (2). Io ero MHeHuto, 
MepexoMHO cpeo MexLy BOOeMaMM H cyuleli ciyxHIa noua. Puasapos 
TOJTBepKaeT CBOIO THNOTesy JaAHHbIMH CpaBHUTeJbHOM aHaTOMHHM HU 3KOVIO- 
uu. Pakruyeckuli Ke MaTepHaJI OTHOCHTEIbHO MepexOla KOHKPeTHBIX BAOB 
DT BOAHOrO O6pasa 2%KU3HH K NOUBEHHOMY TOYTH oTcyTcTByeT. Ilono6ubIHt cary- 
al Obl onucan B 1934 r. [apMcom, korga B pe3yJIbTaTe OCYUIKH O3epa GeH- 
‘ruuecKkaa omMroxeta Tubifex mpucnoco6ulacb K 2KH3HH B TO¥Be (MpHBOLUTCA 
Igo M, C. Tvusasaposy). 

_ Haula HaxoyKa MpecHOBOAHBIX MOJIJIIOCKOB B MOUBe ABIAeCTCH, MOBMMMO- 
My, BTOPbIM CJIy4¥aeM, MOATBep2KTalOlMM Ha KOHKPeTHOM MaTepHasie BO3MOX- 
HOCTb Tlepe€xofa BOJHbIX 2KMBOTHDIX TIPH BbICbIXaHHH BOMOeMAa K TOUBCHHbIM 
iVCJIOBHAM CyllecTBOBaHHA. Halll BEIBOA O Nepexosle NMM3HAHYMOB K MOWBeHHO- 
y o0pa3y *XH3HH HyKaeTca elle B MpOBepKe HM YTOUHEHHM MyTeM MOMOMHH- 
‘eJIBHbIX HCCeqoBanHHi. B wacTHocTH HeOOXORHMO H3yyeHHe MoOpdosoruu 
(rela MOJIJIOCKOB, TaK KaK B Mpolecce MpHcmocoO/leHHA K HOBbIM YCJIOBHAM 
| yIILecTBOBaHHA B UX CTPOCHHH MOFIH MpOM3OHTH HHTepecHble H3MCHeHHA. 


VWiuctutyT seca TMoctymH10 
Akayemun HayK CCCP 30 1 1954 


LWIMTHPOBAHHAS JIUTEPATYPA 


' 17. Bpanaga, Anaspo6uo3uc y 6ecnossonoynpix. M., 1951. * M. C. Tuaapos, 
Dco6beHHOCTH NOUYBbI KaK CpeAbl OOUTAHHA H Ce SHAYeHHe B 9BOMONNN HaceKoMbIx. M.— JI., 
1949. *B. UW. Kaun, Mosamocku mpecnbix u comoHopatTbix Bog CCCP, J]., 1952. 
| J. Favre, Mem. delaSoc. de phys. et d’hist. nat. de Généve, 40, 3 (1927). 
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| Hoxnager Axagemun Hayx CCCP 
i 1954. Tom XCV, N: 6 


@HSHOJIOTHA PACTEHHH 


A. C. KPY)KWJIHH uw M. A. SPBAJIbIL 


XAPAKTEP CTAJXHMHOTO PA3BUTHS PACTEHHM CJIALKOrO 
NEPUWA WH BAKJIAXKAHA 


(ITpedcrasrzexo axademuxom A. JI. Kypcanoeeim 27 II 1954) 


Cramulinoe pa3sBuTHe Mepila u OaklaxKaHa usyyeHo caa6o. C. K. Oneii- 
HHKOBa (*), H3y4aBlllad peakUMI0 pa3sJIMUHbIX COpTOB CaKOrO Meplia Ha 13- 
MeHeHHe JVJIHHbI JHA, WOKasaJla OlpeseJIeHHble pa3JIM4HA: OHH CopTa ycKopsa- 
fOT HacTYyIVIeHHe UBETeCHHA Ip KOpOTKOM 10-yYacoBOM jHe, a Apynue — mpu 
14- u 18-aacoBom He. 

IIpu mpoBexenuu HacTostteli paOorLt Mpl NOCTaBHJIN 3aqayy H3y4uHTb 6uo- 
JiorMuecKHe OCOOeHHOCTH Teplla H OakwlawKaHa, B YACTHOCTH BbIACHHTb, pH 
KakWX yCJIOBHAX H B KakHe (ha3bl OHH MPOXOMAT OCHOBHbIe CTaHH CBOerO 
pa3sBUTHA — APOBH3alHH WH CBCTOBYIO —H KaKOBa TPOMOJOKUTeJIbHOCTh 39THX 
cTayqun. 

PaOora npoBonuntacb B 1950—1952 rr. B Pa3aHcKOM CeJIbCKOXO3AiiCTBEH- 
HOM wHuHcTHTyTe (r. Pa3aHb) c copTamu nepia Panuni Kpyrvipili 2120 — Ipu- 
OOBCKOH OBOMIHOL CeJIeKIMOHHON cTaHuMu, KyOancKxul Pannui 70/60 — Kpac- 
HOMapCKOH OBOLMeKapTOPeIbHOM OMbITHOH CTAaHIHu u OaksaxaHa KapmmKo- 
spilt Panxnii — Tpu6oscKoii OBOULHOH cCesIeKIMOHHOM cTaHuMH. Besnucp 
“ culemyioume HaOrofenua: 1) HaOsm0qeHHA 3a WMHAMHKO pocta pacTeHHl; 
2) yueT auddepenyuaunu ToUKM pocta pacTelml; 3) OHOXMMHYeCKHe UCCJe- 
OBanuaA (AKTHBHOCTb TepoKcHasbl HW cOsepyKaHve aCKOPOMHOBOM KHCJIOTEL). 

Ha6monenuamu 1950 r. Opwio ycTraHOBJIeHO, YTO CTauA APOBMsAHU B 
TIpOpOcuIMx CeMeHaX MOJIHOCTbIO He MIPOXOAUT, NOSTOMY B aJIbHeliIleM pa6o- 
Ta MpOBOMach MyYTeM APOBU3alHN pacTeHWli Ha PpaHHUX dasax pocra. 

Pa3Hble TeMMepatTypbl H yKopoueHHpI 10—12-uacopoli qeHb MaBasUcb pa- 
CTCHHAM B pasHbie (ba3bl UX pocTa: MPH MosBeHMA CeMaoel, |-ro sMcTa, 
2-ro JIucTa HT. J. 

Ha6sozeHua 1oKa3aJiv, uTO Ha yKOpoueHHOM 10-4¥acoBoM AHe OTMeuasOcb 
HeKOTOPOe YrHeETeHHE POCTOBbIX MpPOLeCcoB TO CpaBHeHHIO C paCTeHHAMM, BbI- 
pallluBaeMbIMH Ha ecrecTBeHHOM 14—16-yacospom que. OuepugHo 10-yacoBori 
‘JleHb ObIJI HEMOCTATOYeH JIA HOPMaJIbHOTO POCTa HM PasBUTUA H3syYaeMbIX HaMU 
copTos mepla u OaksaxKan. Pacrenua, BbIpallimBaeMple B Havale pasBuTHA 
Ip HusKO Temnepatype (12—14°), orcrapaM B pocTe M TepBbI JIMCT y 
HUX NOABHJICA Ha MeCAIl M03%Ke, YM Y KOHTPOJbHBIX pacreHul. Ha ecTecTBeH- 
Holi QuHe gua (17 vacop) MpoxoxAeHNe CBeTOBON CTAaMM 3aepKUBAJIOCh U 
OYTOHU3AUMA pacTeHHi OTCIONa YBeMUMBaach Ha 4 nua (Tad. 1). 

Anamu3 MpUuBeeHHIX aHHbIX NOKA3bIBaeT, UTO Mp TeMIepaType HW%*KE 
15° craqua spopusaium y pacrenuii wepila M Oaksa%KaHa CMbHO 3aep2KH- 
BaCTCH; OHA HOPMasbHO MMPOXOZUT Ip TeMMepatype Coulee 20°. U3 cpapyenua 
TIepBHIX MBYX BapHaHTOB BUHO, UTO B YCJIOBHAX 6omee Tersoro 1951 r. B pe- 
3YJIbTaTe APOBH3aMU HaCcTyILWIeHue OyTOHM3aNNH ycKopsoch Ha 20 THeH, a B 
6omee xomomHom 1952 r.— oxom0 40 quell. B pesymprate mpoxoxwAeHuA CBeTO- 
Bolt cTaqHH Ha YKOPOUCHHOM 12-yacoBoM que HacTyleHHe OyTOHN3a HH 
yckopsmoch wa 7 yueli (2-H u 3-H papuautnl). J munupli 16—17-uacoBon pe 


3alepKUBall pasBuTMe pacTenuli Ha 7—1i] uen, a ykopoueHHblt 10-gacoBo 
eHb — ellie Oompiie (Ha 17—22 qua). CBeTosyio cTajulo pacTeHHa ObICTp 
Bcero MpoxomMIH He Ha KopoTKom (8—10-yac.), a Ha yKOpO¥eHHOM (12 
15-aac.) WHe. 


Tao6auna 1 


BausvnHuve TeMNepaTYPH H RAMH AHA Ha pasBUuTUe pacTeHH 


clankkoro nepwa HW OakaaKanHa 


S PexuM CBeTOBOM Uncao wHel OT BCXOLOB WO 6yTOHH- 
9 cTaqua 3anuu 
a = nepeq OakJlaxKan | 
Bapuanrbl = = 5 ; 
s* | remnepa- | q1mHa aHa ee Mie es ar || 
o =. .| rypa eB °C (yac.) EH as o ey | 
gs BS S& = axe | 
o a) SO >s o C40 | 
Ge OSA “a io=( saa | 
1954, F077 | 
Bes spopusaynu . . . . |L10—16) 22—20 | 14—16 63 71 ~- 70 
C sapoBpu3aynei, ecTect- : 
BeHHbIA WeHb . . . . |22—26) 20—22 14—16 42 o2 — 300 
C spospusaynelH, ykopo- 
YeHHbIM feHb . . . . |22—26) 20—22 10 64 69 — 51 
GY) SOKO | 
Be3 spopusayun . . . . |12—15) 22—25 45—17 79 84 82 te 
C sposu3ayneH, ectect- 
BeHHBIM WeHb. . . . . |20—25} 22—25 15—17 ae 42 65 Sf 
C sapospusanHelH, ykopo- 
YeHHbIM eHub. . . . . |20—25] 22—25 iD 28 39 oye 26 
Sakanka npn —2°, 4 qua [22—25) 22—25 | 15—17 31 39 61 33 


IIpumMeuaune. JTlepuox sApoBu3saqHH NpHHAT yCOBHO OT BCXOLOB JO NOABJEHKS 
1-ro AMCTa, CBeTOBad CTaqua — OT NoABeHuaA 1-ro mMCTa RO OyYTOHH3aNHH. 


OHakO NOJLYYCHHbIe B pesyJIbTATe APOBH3AHH HW ONTHMAJIbHbIX YCJIOBMH 
MpOXOXKACHHA CBETOBOH CTaquv CpOKH yCKOpeHMA HacTyIWieHHA OyTOHH3alluy 
HEJIb3A CLE CUMTATb HCTHHHOM MpOOJKUTeCIbHOCTbIO YKa3aHHbIX CTaqHi pas 
BHTHA. ByTOHH3alHa HaCTyNaeT MOce 3aBeplICHHA pacTeHHeM yKa3aHHbl¥ 
ABYX CTaqMi paspuTun. Ecim nocMoTpeTb Ha LupdepenuHalMlo TOUKH pocrTe 
uM OOpasoBaHHe B Hel OyTOHOB, CBA3AHHble C 3aBePWICHHeEM CBeETOBOM CTaZHy. 
TO MOXKHO yOeAHTbCA, UTO MPHMepHO NOJOBHHA ITHX CPOKOB MpHXOMUTCA Ha 
moclexyiouree (POPMHPOBaHHe UM pocT OyToHa NO NOABJICHUA ero Ha MOBepXHO- 
CTH JIHcTbeB. TakHM O6pa30M, OKa3bIBaeTCA, YTO APOBH3ALNA PAKTHYVeCKH TIpo- 
xomuT 3a 1O—15 gHeli, a cBeTroBad cranqua — 3a 6—10 gHei. 

B 1952 r. KopoTKHiH ReHb JaBasica TIpH NosBeHuu 1-ro mucTa c 8 wacoE 
yrpa wo 8 uac. Beyepa (12 uacos). Ha6mogenua MoKa3aJiu, YTO NO BJMS- 
HHeM 12-yacoBoro JHA MpoucxXOAHWJIO ycKOpeHue HaYasla OyTOHH3salMH UW Be: 
TeHHA pacreHHi Ha 7—9 yHeH y nepua wu ua 10 gue y OaksaxKane 
(cm. Ta6Om. 1). 

B \pyroM onbire, re YKOPOYeHHbIM JeHb WaBaJicA pacTeHHAM B pasHblé 
(basbI HX pocta (Cc NOABJIeHHA OVepeHOTO Apyca JIMCTbeB), Ha OCHOBaHUI 
CPpOKOB YCKOpeHHA OyTOHH3alMu YCTaHOBJIeHO, UTO Ha M3MeHeHHe JVIMHBI WUs 
pearupylor Jyume 2-4 — 4-H mucTbaA. OueBHAHO, C STHMH JIMCTbAMH VM CBA3AHb 
KaueCTBeCHHble IIpeBpallleHHA MPOLyKTOB OOMeHA BeLICCTB, OlNpeqes AION 
MpOXO*KeHve M 3aBeplleHHe CBeETOBOH CTaHH pasBUTHA. 

Kora pacrenve uMeet 1—2 pasBepHyBIIMXCa JMCTa, TOUKa pocra KoHycé 
HapacTaHuA elle He BbITATMBaeTCH: OHA elle TlaKad UW HaxXOAUTCA MeXKI 
MCTOBLIMH OyropKamMH. Kora pacrenHe uMeeT 4 pa3BepHyBIIMxcA sJucTa 
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} TOUKa PoCcTa HaXOMMTCA B BUe 3ayaTOUHOrO OyTOHa HeMpaBHJIbHOli (popMBI. 
; Cileqopatesbny, Kora OYTOH saJIOXKUJICA, STO O3HaYaeT, YTO MepBIe Be 
CTaJ\HH (pa3sBUTHA yKe Npouin. 

| Ilpu nospnenuu 3-ii mapper mucTees B OyTOHe BUAHbI yxKe BCe YacTH BeTKa 
¥ CPOpMHpoBaHHble MbwIbHUKU, Ha ykopoyeHnom 12-qacoBpom yHe quddepex- 
) UHallwa KOHYCa HapacTaHuA HauYHHaslaCh paHbllle, YeM Ha @CTeCTBEHHOM 
16—17-yacosom gue. JIubcepenunanua rouKu poctTa yckopsulacb, Korma pa- 
CTCHHA YKpbIBaJINCh B (ase NomBeHusA 1-f MapbI McTbeB; pacTeHuA Mposoul- 
Ka pearupoBaTb Ha 12-yacoBoll Web H B case 2-fi mapbH pasBepHyBUINXca 
‘JMCTbEB. CuleqOBaTeIbHO, MIpOXoxKMeHve CBeTOBOH cTaqun oOycroBIHMBaeTcA 
MpOyKTaMH OOMeHAa BeLecTB, KOTOpPble BbIPaOaTbIBaIOTCA B MepBEIX YeTLIPex 
PaSBepHYBUIHXCA JIMCTbAX. 

Ha6soyenua MoKasasu, YTO Hatalo MApiepenuuanun KOHyca Hapacra- 
HHA WM MHTCHCHBHOCTb STOO Mpomecca CBA3aHbI C POCTOM pacTeHHA uM IWIO- 
mlaMbio efo JIMCTOBOrO alllapata: 4eM OOVJIbIMe MOCeTHAA, TeM ObicTpee HET 
nuddepenmualna, H HaOoGopor. 

_  B samrepatype yka3piBasocn (3, *%), ro B Mpolecce aApoBUsaluN pacre- 


HM aAKTHBHOCTb MepOKCHAa3sbl B HUX BoOspactaer. Baio moKa3aHo (2), ¥To B 
pacTeHHAX TOMATOB BbICOKaA 

aKTHBHOCTb epoKcuya3bl TaOauna 2 

—- COsepxKaHHne aCKOPOHHOBOH =AKruBHocTS Nepokcuwa3sh B pacrTe- 
-KMCJIOThI OTMeYeHbI B 4—5-M uuax nepna Pannnk Kpyrani 2420 
“apycax JIMcTbeB, C HasMuMeM 0 ApycaM H BapHaHTaM B dase 6y- 


-KOTOPHIX CBA3aHO 3aBeplleHHe TOHMSaNHH (B MP % Nypmyprasmya) 


CBeTOBOH cCTaqHH pa3BHTHA. 
B mucTbax B cre6.1e 
TIpH 9TOM B cTeOJIAX 9TH NO- ——— 


Ka3aTeJIH Ooslee yCTOHYHBHI, gg 3 
4eM B JIMCTbAX. NeNe aMcTBeB 2 | 2 2 ISR paae 
Hamu wu3yuaucb aKTHB- 8 8 8. aa od 

& a4 & Os a0 

HOCTb IIepOKCHa3bl WH coep- 5 -| 28 5 ao | £5 
7 = De x Oo E=¢ 

*wKaHwe aCKOPOHHOBOH KHCJIO- 

Tbl B JIMCTbAX H B yuacTKax ‘ Reka de pred beter 

cTe6JIX IIPpOTHB JIMCTbeB, a B €MANLOJIbHbIC 10 ,o1 | 0,82) 1, 5 
eee apycam. Ycra- i 0 OB OS Onti Oa ests ka | 088 
ER aialed 2 0,50 | 0,55 | 0,73 | 0,76 | 0,68 
HOBJICHO, UTO XOJT KPHBOKW aK- 3 0,74 | 0,82 | 0,66 | 0,68 | 0,75 
THBHOCTH [epOKcHla3bl B 4 0,62 | 9. ('4,07"| 4,24] 1,00 
5 1 O09 — | 0,70 | 1702 0,75 


cTeOJIAx OoJlee yCTOMYMBO oOT- 
paxkaeT UMB8MeHeHHA cTanun- 
HbIX HW JPyrHx MpOWeccoB, 4eM AKTHBHOCTb NepoKcusa3sbl B WHCTHAX. [lowbem 
ee AKTHBHOCTH oTMeuaeTCaA B 1-M Mi 3-M JIMCTbAX, a B O-M JIMCTe CHOBa CHH- 
wKaeTca (Tabs. 2). 

OM MaKCHMYM aKTHBHOCTH TepOKCHLa3bl HaOOacTcH B yuacTKe cTeOJA 
OKOJIO CEMALOJIbHOTO JucTa. J\pyrok MakKCHMyM aKTHBHOCTM OTMe¥aeTCA TIpPO- 
THB 4-ro JIHMCTAa. 

TakuM o6pa30M, yuacToK cTeO/Id MpOTHB 4-ro JIMCTa KaYeCTBeEHHO OTJIH- 
yaeTCA OT YYACTKOB CTeOJIA, PACMOJIOXKeHHHIX BbIWIe H HWKEe eNO. ITO OTJL- 
qHe, OUCBHIHO, CBASAHO C OKOHYAHHEM CBeETOBOHM CTaAMU M TepexosjoM k yuacT- 
Ky cTeOJIa c MocuelyolleH cTaqveH pa3sBHTHA. MakcuMyMbl aKTHBHOCTH 
MepOKCHAasbl, OYCBUTHO, XapaKTepu3YIOT TPaHHbl CTaLMH, Kak 9TO YKa3bl- 
paet MW. VU. Tyuap (') quia 30aKkoBbix KYJIbTyp. 

Tperuli MakKCHMyM aKTHBHOCTH MepoKcHAaspr HaOogaeTca B 11—12-m 
WMCTbAX MW COOTBETCTBYIOWNIMX yUacTKax CTeOJIA; 9TOT MaKCHMYM CoBMayaerT 
cbaso copMupoBaHuA 3apO/[pblllia B CeMeHaX HU, BOSMOXKHO, XapakTepusyeT 
HOBYIO CTaMIO pasBuTua pacreHus. Ha ykopoueHHoM 12-uacoBoM J\He aKTUB- 
HOCTh IepoKcHlasbl B cTe6Ne BCerqa Obla BbIIMe, YeEM Y KOHTPOJIbHBIX 
pacTeHHi. F 

Hamu onpesemslacb BOCCTaHOBIeHHad topMa ACKOPOHHOBOM KUCJIOTHI 110 
cbasam pocTa pacTeHuli uM NO BapvaHtam. YcraHOBJIeHO, UTO B HHKHAX JIMCTbAX 
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(1—4), HesaBucHMo OT HX COOCTBEHHOrO BOspacta, COMeprkaHHe acKOpOHHO- 
Bolt KHCIOTHI MOHM2KeHHOe. OT 4-ro K 5—6-My JIMCTbAM NPOHCXOMUT 3HaH 
TeIbHOe YBEIHYCHHE COMePKAHUA ACKOPOMHOBOM KUCJOTHI, KOTOPOe NPOMod- 
*Kaered lo 7-ro sucTa, re OHO MOcTHraeT MepBoro Makcumyma. B 8—9-M JiH- 
CThAX COMCPKAHHe aCKOPOHHOBOM KUCJIOTbI CHHKaAeTCA HW BHOBb MOMHUMaeTCH 
p 10—Ill-m wmucTbax, a 3aTeM Mamae 
(ra6n. 3). OueBuqHO, HacTyMieHne Nep- 
Conepkanue ackop6uHoBo Boro MaKCHMyMa COJepxKaHuA acKOpOH- 
KHCAOTH B ANCTbAX NEPA yoOROK KHCJOTHI B IMCTbAX TAKKE CBA3AH 
nepexupeteHuem (BMI % TYP" © nepexogomM pacTeHHaA B CJemyIouly 

ae cTaqMlo pasBuTuA. XOX KpHBOW comepxKa- 


Tao6auna 3 


co udiaune. HHA aCKOPOMHOBOH KHCJIOTbI B JIMCTbA 

dee Copr Pannnii }Oee ASVAEVE u- 

JMcTbeB Kpyraptit ae cai uMeeT MHOe HanpaByenue, YeM XO, KPH- 

BOH H3MCHEHHA AKTHBHOCTH MepOKCHasbl., 

TakuM o6pa30M, pe3yJIbTaTbI OvOXH- 

1 40,0 31,9 MMUCCKHX aHalM30B MOLTBepxKLaloT 3a- 

pet ind KoVeHHe © TOM, 4TO 1—4 JMCTbA BbI-~ 

h 48.6 59.8 MlOJIHAIOT MHbIe (PyHKIMN, YM OCTAaJIbHbIe 
5 72,8 69,0 JIMCTbA pacTeHHs. 

6 80,6 88,6 Ha ocHoBaHHH MIpoOBeeHHbIX HICCJIe- 

{ ee ae JOBaHHi MOXKHO ChelaTb cJleqyIoulne) 

9 8072 38.2 BbIBOJLBI: | 

10 102.2 53,3 1. Pacreuua claykoro Mepla H Oakja-} 

14 Ae : — Kaha IPOXOAAT CTAHIO APOBH3AallMH HaH-- 

® 90, oe 


Oolee ObICTPO IIpH TemilepatType BBILUC} 
20—22°. IIpoxomxjenne craluu apeeay 
3allMM Y HMX HayMHaeTcCH B MpopacTaloulMx CeMeHaxX HM 3aKaHUNBaeTCA B Case 
CEMALOJIbHbIX JIMCTOUKOB. 

2. CBeToBad cTraqua y Nepla u OakJlaxKaHa HaHOoJee ObICTpO MpOXoUT 
Ha 12—15-u4ac, qHe, mpu TemMnepatype 22—25°. Ona waunwaerca B (pase Mo- 
ABJICHUA 1-H Mapbl JMCTbeB HM 3aKaHuMBaeTcA B tase Havada MOABJeHUA 3-H 
Mapp JMcTbes. [loHOcThIo pasBepHyBuIuecn 1—4-ii mucTba OGyCOBMMBAIOT 
IIpOxXO*KMeHHe CBETOBOM CTAayHH. 

3. HactymienHe 4 CKOpOCTh IpOXOAMeHUA CBeETOBO! CTaHU MOXHO DMar- 
HOCTMPOBAaTb M0 CTemeHu Audpdepenualuu TouKu pocta. Korya B TouKe pocra 
NOABJIAeCTCA 3a4aTOK OyTOHA, TO CBETOBaA CTaMA 3aKaHUMBaeTcaA. 

4. HanOouree BbICcoKad AKTHBHOCTbh MepOKcuasbl HaGwomaeTca B 1-M 4 3-M 
Apycax JIMCTbeB, a B ydacTKax cTeOJId — MpOTHuB CeMaAObHOrTO u 4—5-ro 
JIMCTbeB, C KOTOPBIMH CBASAHO MIpOXO*K Lene CTaLHH pasBuTuA pacrenuli. Co- 
epxKaHHe aCKOPOMHOBOM KUCIOTHI B STOT MepHOL Xapakrepusyercs Heocra- 
TOUHO YCTOMUHBbIMH BeJIMUHHaMH. 


Hloctynuao 
6 XI 1953 
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®H3HOJOTHA PACTEHHI 


®. ®. MAILKOB u B. C. MOJPAXKAHCKAA 
CTHUMYJIATOPbI POCTA KAK MHKPOY]LOBPEHHA 


(ITpedcrasaexo axademuxom A. JI. Kypcanocum 26 II 1954 


_ Onpiramu, mpopeyzenupmmu B 1948—1950 rr., 6puI0 MOKa3aHo, UTO BHece- 
iMe B MOYBY HHYTOAKHO MaJIbIX KOMMYECTB HEKOTOPbIX OPraHWyecKMX pocTak- 
fMBMPYIOllMx BelllecTB, Kak TO: reTepOayKCHHa, o-HadTWJIyKCyCHOM KMCJIOTHI 
(AHY), 2,4-nuxnopdenoxenyKcycnok Kucmors (2,4-J1Y) B mosax or 0,1 20 
J,001 mr na | Kr nouBbl 3HaYHTeIbHO MOBbIWaeT ypoxKail cyxoit Maccpl pacte- 
qi ('). B onpirax 1950 r., kpoMe Toro, 6biIO OOHApyxKeHO, YTO BHECeHHBIe 
3 MOUBY POCTaKTHBHpyiolllMe BelllecTBa (COBMeCTHO C MNKPOyAOOpeHuAMH) 
JMYUUAalOT POCT WH Ppa3SBHTHe KOPHEBOH CHCTeMbI PacTeHHH B OObIUelt cTeMe- 
iH, YM HX Ha3eMHbIX yacTeH. I]puBOqUM pe3syAbTaTbI HCKOTOPbIX H3 3THX. 
MIbITOB B TAG. |. tie 
Taodunua 1 


Je3YAbTaATH OMbITAa C OBCOM B AMUKAX POTMUCTPOBa (pacTeHua 
yOpanpl B 50-7HeEBHOM BO3spacTe) 


Bpicota Bec cyxom maccbl | Bec cyxow Mmaccpl | O6umi Bec cyxoH 
HajJ3eMH. Tanna Haf3emH, uacteit KOpHet Maccbl PacreHut 
BapwauTbl onbita opraHos KOpHelt ff 
rahe B CM 
r Vo r "lo 8 °lo 


| OK ae 75,6 5 
NPK + AHY* Ol @ 6 
NPK + retepo- 

ayKcHuH*® .. 87,0 5) 
NPK + 2,4-Y*| 87,5 6 


*0O4mr Hua 4d Kr MOUBBI. 


V3 ra6a. 1 suguo, ro or mpumecu kK NPK muxpogosp AHY sec cyxolr 
MACCbI HaJI3eCMHbIX OpraHoB 50-HeEBHBIX pacTeHHi OBCa YyBeIHUMICA Ha 
12.4%, a Bec ux KopHei — Ha 21,9%; nom BaAMaAHHeM reTepOayKCHHa Bec 
cyxXOlH MaCCbI HaJ3e€MHbIX OpraHOB UM KOPHelt yBevIMYMJICA COOTBETCTBEHHO Ha’ 
17.4% u ua 21,6%, a mom Bauannem 2,4-]1¥Y — ua 8.3% uw Ha 22,1%. 

Takum 06pa30M, Ha OCHOBaHHM HallIMX TPeXJIeTHHX ONITOB MOMKHO yTBep- 
Kath, YTO 2ptbeKTMBHOCTh MHHepasIbHBIX YROOPeHHM MOBpIMAaeTCA OT BHeCe- 
HHA COBMeCTHO C HAMH HeGOJIbIUMX OS CTHMYJMPy!IOUIMX XMMMYeCKHX Ipera- 
paTos. 

JIa Hac OCTaBaJIOCb HEACHBIM, KaK MOJITO BHECCHHDIC B MOYBY POCTaKTH- 
BUPYIOllHe BeULeCTBa MOTYT MPOABMATh CBOe TelCTBHE, T. €. COXPaHsATb CBOIO 
AKTUBHOCTb, He MOkBeprasch JaJbHelimMM mpespauenuam. Jlin oTBeTa Ha 
sTOT BOIIpoc MbI NocTaBHM B 1951 Pr. oMbIT C ORCOM. ; 

Emme ocenpio 1950 r. BereTalMOHHbie COCYAbI ObIIM HaTlOJHeHbI MOUBOH 
(no 4 Kr Ha cocyf) C OMHOBPpeMCHHBIM BHeCeHHeM (cormacHo CXeMe oOlIbITa) 
noMHOL MatTaTerbuHolt cmecu (NPK) 110 nopmam [IpsuuulHuKoBa ¢ MpuMecblo 
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MMKPOO3 POCTAKTHBUPYyIOWWMXx BellectB (rerepoayKenHa AHY u 2,4-1Y) 
mo 0,1 mr ua 1 xr mousp. Uactb cocysoB Oblla HalloJIHeHa YMCTOH TMO4BO 
Bee cocybl ObWIM paseIeHbI Ha Be rpylilbl, OLHa W3 KOTOPBIX xpanuviad 
JMO BECHbI B XOJIOMHOM BereTallHOHHOM JOMHKe (T. e. IpH TeMMepaTypax HHA 
HyJIa), a Wpyrai — B Teo OpaHxKepee, re TeMMepaTypa MOAepxUBalaG 
Ha ypoBHe 15—17’. 

BecHoto Bce cocysbl Obl «MepeHaOuTbI», T. €. MOUBa M3 HUX OblJIa BbICbh 
TlaHa, pa3pbIxJleHa, yBax%KHeHa HM CHOBa BHeCceHa B Te 2%Ke CocyybI. IIpu 9ToM | 
COCYAbI, KOTOpble OCeHbIO HaMOJIHAJIMCb UHCTOH MOUBOH, OblIM BHECeCHbI MHHE 
paJbHbie yloOpenuan (NPK) c mpuMecbiIO MHKpOO3 pocTaKTHBHpyIoulMy 
BelLeCTB, COrjiacHo cxemMe. Kak BUAHO M3 ONMCaHHA CXeMbI OMbITa, HMEJIOCb | 
BUY CpaBHHTb elicTBHe POCTAKTHBUPYIOWIHX BeULECTB, BHECCHHBIX B MOUB: 
oceHbIO ¥ BecHolo. Kpome Toro, MbI XOTeJIM TOJIYYHTb OTBET Ha BOMPOC, Kal 
6yMYT H3MeCHATHCA POCTAKTHBMPYIOWIMe BeULeCTBa B MOUBe, CCIM NOCIe€ THA! 
OymeT B TeyeHwe 5—6 MecaleB HAXOMUTHCH B YCJIOBHAX OTPHIULATeCJIbHbIX TEM! 
mepatyp (Kora MHKpoOnOsOrMyeckHe Mpouecchl He HAYT) HB YCIOBUAX KOM 
HaTHOH TeMIepaTypbl, Kora pOCTaKTHBUpylollive BelllecTBa MOryT MOJBep: 
TaTbCA BOSIeHCTBHIO MOUBCHHOM MUKpOdsopHI. PesysbTaTHI STOPO OMbITa CBE 
AeHbI B TAO. 2. 


Ta6auna 2 
] 
3 | 
BauaHue cpoKa H YCUOBHH UpeObBaHHA pOCTAKTHBUPYWMEH. 


BeMeCTB B NOUYBE Ha HX AKTHBHOCTH (pe3yAbTaTbl BereTalHOHHOrO OTIBIT! 
c opcom 1951 r.) 


“ Bec cyxon Bec cyxon O6uinlt Bec cyxou 
Cpox BHe-|Mecto xpa-| « = Maccbl COJIOMbI| Maccbl 3epHa Macchl pacTeHHH 
Ynroopeuua ceH. yqo6- |HeHHA COCy-| Of s 
penua | gop 3amon| 320 link Ga A 
Carere r | fo r | “lo r “lo 
NPK OceHb Beret. |401,5) 8,25} 100,0} 6,15} 100,0 14,40+0,70} 100,' 
(80 IX JOMHK 
1950 r.) 
NPK + AHY To #e To xe /112,0) 10,10} 122,4| 6,00} 97,7|16,10+0,00} 118, : 
NPK + 2,4-]1Y as es) 107,0) 10,50) 127,3) 6,75] 109,8) 17,25-+-0,95} 119,: 
NPK + retepo- 
ayKCHH oS » 9 112,0} 8,17); 99,0} 6,57] 106,8|14,74+0,74| 102.: 
NPK Becua 58 111,0} 10,85} 100,0} 8,05) 100,0 18,90+0,70} 100, 
(30 1V sites 
(95 ders) 
NPK + AHY To »#e a 418,0) 13,45} 421,2) 9,25) 114,9 22,40+4,00) 148, 
NPK + 2,4-J1Y at wets 108,0| 11,05) 101,8) 9,50] 117,9 20,55-+0,78} 108, 
NPK + retepo- 
ay KCHH os oe fA 0) Vs 2237 VLR 7A RJ) Ds irs 22,27-+0,92) 4147, 
NPK Ocenb | Opanxe-|100,0} 7,17) 100,0} 5,40) 100,0|12,57+-0,12} 100,¢ 
(30 1X pex - 
1950 r.) 
NPK + AHY To xe TomKew |08r5| OOM 35e3| mee leio ao 165 972-1757) et35e 
NPK Becua Sv ee 140,0} 11,35} 100,0) 8,22] 100,0 19,55+41,07} 100, 
(30 IV 
1951 r.) 
NPK + AHY To xe Fede TLOF OLA AT 1228 0) MONO3 4 2Me9 24,20+0,45] 123, 


AnaJIu3upyx aHHble Ta6/. 2, MOXHO CMeaTb TAaKHe BbIBOALI: ObIBLIMe } 
OlbITe PasJIMYHble POCTAKTHBUPYOMMe BELLCCTBA H3MeHAIOTCA IPH VIMTeJb 
HOM IIpeOblIBaHHH B WO¥Be M0-pasHoMy. TeMMepaTypHble ycJloBua xpaHeHn: 
COCyYOB C MOUBOM, B KOTOPYyIO ObIIH BHECeHbI POCTAKTHBUpPyIOMMe BellecTBA 
OKa3bIBaloT Ha HHX OOVIbIWOe BJIMAHHE. 

PerepoayKcHH, BHeCeHHbIli B MOUBY OCCHbIO, K BeCHe CJIEMyIOULero roga, 110 
BULMMOMY, MOUTH MOJHOCTbIO UCUe3aeT H NOSTOMY He OKa3bIBaeT CBOMCTBeH 
HOMO EMY MOVIOX*KMTeIbHOMO BOselicTBuA Ha pacrenua. Haobopor, 2,4-]1Y mp) 
OCCHHeM BHECeHHH B TIOUBy MelicCTByeT Ha HaKOMeHHe pacreHuAMN OpraHH 
330 


Weckoro BellecTBa axe syue (+4-19,8%), vem mpH BeceHHeM BHeECeHHH 
f8,7). 

IIpapya, ypoxait sepna oKasbiBaeTca Sovlee BbICOKUM TIpH BECeHHeEM BHe- 
CeHuM B nouBy 2,4-]TY. Uro xacaerca AHY, To xora npe6piBpanue ee B TMOUBe 
B TeYeHHe 3HMbI (B YCJIOBUAX BereTaLMOHHOMO MOMUKa) HM He MpHBEO K ee 
NOIHOMY HMCYC3HOBCHHIO, HO SHaYHTEJIbHO CHH3HJIO MOJIOKUTeIbHOe TelicTBHe 
Ha PaCTeHHA, MOCeAHHbIe BECHOl. OcoGeHHO STO CKa3aJIOCb Ha yporxKae 3epHa. 
_ Xpanenve moyspl ¢ BHeceHHoli B Hee AHY B ycmopuax OpamxKepeii He CHH- 
XKACT MOJIOMKUTEIBHOPO MeHCTBHA POCTAKTHBUPYIOUleNo BellecTBa Ha TOCeAH- 
HbI€ Ha 9TOH MOUBe pacTeHHA OBCAa. 

BpIBOAbI O WJIHTeMbHOCTH elicTBHA POCTAKTHBUPYIOUIMX BelLeCTB, BHeECeH- 
HBIX B MOUBY OCCHbIO, He OKOHUATEJIBHBIe, TAK KaK OHM BbITeKAIOT U3 SKCTIEpH- 
MeCHTAJIbHBIX JaHHbIX OLHOTO roa. 


lloctynua0 
29 VI 1953 


UHMTHPOBAHHASA JIMTEPATYPA 


1. ®. Mauxkos, Bb. C. Tlogpawxanckaan, TAH, 66, Ne 5 (1949); 72, Ne 2 
(1950). 
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i Hoknzaye Ankagemun Hayxr CCCP 
1954. Tom XCV, N: 6 


@H3SHOJIOrTHA PACTEHHH 


H. B. MOCOJIOB u B, AJLEKCAH].POBCKAA 


BJIAAHHE A3ZOTA H ®OC®OPA HA FHUPOJH3 KPAXMAJIA 
B MPOPACTAIOUWMX CEMEHAX NUWIEHHLLbI 


(ITpedcraszexo axademuxom A. JI. Kypcanosoim 15 II 1954) 


_  MauorouucseHHble OMbITbI, MPOBeeHHbIe 3a TMOCIeHHe POsbI, MOKa3aJn 
“OONbIIyIo sPeKTHBHOCTh PAKOBOMO BHeceHuaA cynepdociata. Tpanysmpo- 
-BaHHbIi cymepdocdat, BHeCeHHBIH B pAKH Mp Mocepe BMecTe Cc CeMeHaMH 
‘MMeHHIbI us pacuera 10 xr P,Os Ha rekTap, WaeT 3HauuTeIbHY!O Ipu6asky 
“ypoxwkaa 3epHa M BCerja OOecneuMBaeT Oovlee BLICOKYIO 9¢:pPeKTHBHOCTb, FEM 
‘Apyrue cnoco6p BHeceHHA Cynepdocdarta. 

Pocdop, HaxoAALIMHicA BMeCTe C CeMeHaMH B TOUBe, OKa3bIBaeT O/laronpu- 
ATHOe BIMAHHe Ha pasBuTHe HM pocT pacTeHH. B oTaHune oT docdopHbIx 
a30THble yNOOpeHHA, BHECeHHbIC B PAAKH BMeCTe C CeMCHaAMH B HavaJIbHblii 
MlepHO, 3aMeIAIOT pocT pacTeHHH uw B OCOOeHHOCTA KOpHeH. ITO ABeHHE 
OCO6eCHHO Pe3KO MPOABJIACTCA, CCJIH a30THbIe yROOpeHnaA BHOCHATCA B pHAAKU 
6e3 dbocopHbIx, B CJlyyae MOUBbI C KHCJIOH peakuuel, OeMHOM KaJIbIMeM, H B 
cemyuae pacTeHHii, CeMeHa KOTOPbIX OeAHbI yruleBowqaMn. 

My3HOJIOTHYeCKad POJIb MOMOXKUTEIbHOPO MekicTBUA Coc*opHLx yLoOpe- 
HM, BHECCHHHIX B PAJKM BMeCTe C CeMeHaMH, Ha POCT MUICHHIbI OCBelleHa 
BO MHorHx padorax ('). Ho Banaue PocopHbIX, a TaK2%Ke HM as0THHIX yOOpe- 
Hii Ha H3Me€HCHHA OpraHvyeCckKHx 
coelHHeHHii B CeMeHaXx B NepHos OT 
fMoceBa JO MOABJIEHHA BCXOJOB H B 
CaMbili HavaJIbHbI MepHoa pocta 
pacTeHuli Masio usyyeHo. Jladopa- 
TOpHel muTaHua pacreHulh Mucrurty- 


TaOauna 1 


mochopa uw a3zs0Ta Ha 
rHApOIK3 KpaxMaldla CeMeHH JO 
NOABNECHHA BCXOROB 
(apopaa tueHuya copr Mockoska) 


BaunHue 


Ta yqoOpenuu, arpoOTeXHHKH UM anpo- 

mousonefenun Bp 1951—1952 rr. PID apogee 1. Bete on 

MIPOBOAWIHCh WCCJIehOBaHHA Cc Le- Bapnen ty | Ha aoc. cyX. | yexognoro 

JIb1O BbIACHCHHA JeHCTBUA a30Ta H ate 

(tbocbopa, BHeECeHHbIX B PAAKM BMe- 

cre C C@EMeCHaAMH, Ha H3MeHeHHe OnO- Ont 4 

XHMHYCCKHX IIPOWeCCOB B IIPOPpa-  Y{cxonnoe 3epno . | 2013-7 100 ,0 

CTAIOLULEM CeMeHH. Bes docopa . 837 ,0 | 41,6 
PacteHua BbIpallMBasHch B KpH- Pocop B parKu . 926,6 46,0 

CTaJIH3aTopax (OObeMOM B 2,5 Jt) 2 

B JerkKOHW cylmecu@HoH moupe, rye ae 

YROOpeHHA BHOCHINMCh B psaKH c McxogHoe sepno . 2311,3 100,0 

ceMeHaMH B KomM4ecTBe N 0,22 r un Be3 asota . . ee | oe 

? ? 


x, A30T B PATKH 
P»O; — 0,15 r gelicrByroujero Haua- a 


la B Bue cymeppocdara A aMMH- 

auHOH cenHTpp. Iloupa HelirpamusoBasacb CaCO3. B Kaxkgbli kpuctad- 

M43aTop BbicaKuBamn mo 100 cemaH muteHuubl. TlosropHocTp ombita OblJla 

TeTbIpeX- H MATHKPaTHAA, B AaHAJIM3 OpaJIMCb CeMela Oe3 KOPeIIKOB H POCTKOB. 

[Ipo6pt TUlaTeibHO MpPOMbIBAaJIMCh JCCTHJWJIHPOBaHHOH BOOM, pacTHpaJIucb B 

bapdopospix crymkax, Mocje Yero aHamKsHpoBaluch. Bo B3sATbIx OOpasiax 
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ONpe Le AIHCb COMEp2KaHHe KpaxMaJa 


mo Metonzy A. H. Benosepcxoro u H. 
Kucmopona mo Metony A, MW. Cmupyosa (*). CxeMbI ONBITOB M pe3yJIbTaTbI HC; 


cleqoBaHuli NpHBOAATCA B TaOu. 1—4. 


V3 manupix tad. 1 BuqHO, YTO MeHCTBMe a30Ta H cocdopa Ha THAPOI 


KpaxMasla MpOABJIAeTCH I0-pasHOMy. 
AP EVO aefoity al ZA 


BauxvAHue hocmpopa H aszoTa Ha 

aKTHBHOCTb NHepoOKkcusasy B 

npopocTtKax nmenunn MocKoBKa 
(10 MOABJIEHUA BCXOJOB) 


AKTHBHOCTb 

Tle pOKCHasbl 

B % OT KOHT- 
pou 


BapnauHrbl 


4/2 cmecu Tenbpuren 6e3 


COCINR Gs os c : 100 
To 2xe, Cc docopom . a. 80 
1/2 cmecu Teabpuresa 6e3 

a30Ta spares cra 100 


To Ke, C a30TOM 114 


BePXHOCTH H3MCHAIOT CBOe JeHCTBHE B CTOPOHY VCHJICHHA THAPOJIM3a kpax- 


MaJlia B Ce€MeHH. 


W3 manuprx Ta6. 3 BUAHO, YO C MOMEeHTAa NOABJICHHA ACCHMUJIAIMMOHHO! 


MoBepxHocTH (oc*op, Kak UM a30r, 
yxKe CMocoOcTBOBaJI YCHJIeHuIO ruy- 
pouu3a KpaxMaJla CeMeHH; pasHulla 
HX MeHCTBHUA CKa3biBallaCb JIMIIb B 
TOM, UTO B BapHaHTax c docdopom, 
B OTIMUHe OT BapHaHTa O6e3 doc- 
(bopa, AKTHBHOCTb MepOKCHasbl H 
MOrlolkeHHe KHCNOpOAa ObwIH OH- 
HaKOBbIMH WIM HeCKOJIbKO HWKe, B 
TO BP@MA KaK B BapHaHTax C a30- 
TOM, B OTJIHMYHe OT BapHaHTa 6e3 
a30Ta, AKTHBHOCTb TepOKCHa3bl u 
MOTIOWULeHHe KUCOpOa ObIWIM BBILHe. 

H3pecTHo, 4TO [bIXaHHe ABIAeT- 
CA BaXKHEHLIMM TpOleccOM 2KU3He- 
N€ATCJIBHOCTH PaCTeHHH; HO yCuJIeH- 
Hoe [[bIxaHHe 6€3 HHTEHCHBHOH accu- 
MHJIAWHH yruiepOa H YCBOeCHHA 9uIe- 
MeHTOB NHTaHHA ABJIACTCA MaJIONpo- 
RYKTHBHOH TpaTol BeluleCTB CeMeHH. 
[lostomMy MpopocTKu MUUeHHIIbI 10 
a30THbIM BAPHaHTaM, ObICTpO H3pac- 
XOJOBAB Ha JbIxaHHe mMacTHye- 
CKHe BelleCTBAa CeMeHH, 3aepiKH- 
BaJIMCb B pocTe M OCOOeHHO B pa3- 
BUTHH KOPHeBOM CHCTeMBI. 

J,anubie Ta6. 5 CBUAETEIbCTBYIOT 


(2), a TaKKe AKTHBHOCTb NepOKCH]a3b 
V1. [IpocxypsKopa (°) u MorsiolleHH 


PocpopHEIe yloOpeHusA, BHeCeHHbIE 
BMecTe C Ce€MeHaMH B PAKH, 3a) 
Ilep2KUBAaIOT JO NOABJICHHA BCXOJOE 
TUpOH3 KpaxMasla u ocmab6 A107 
aKTHBOCTb TepokcHa3bl. A30THBI 
ymoOpeHua, HAOGOpOT, yCHJIMBaIoT 
MmpopacTarloulux ceMeHaxX THApoJH 
KpaxMaJia H AKTHBHOCTb MepOKcH a: 
3bl, UTO IPHBOLUT K TIpexkeBpeMeH4 
HOH, HepallMOHaJIbHOH TpaTe Mla: 
CTHUCCKHX BeleCTB Ce€MeHH, B sacjl 
HOCTH KpaxMadla. OTO jelcTBHE 
a30Ta CKa3bIBaeTCH B OJ[HOM Ha 
lIpaBJIeHHu KaK JO NOABJIEHHA BCXO 
OB, TaK HW B TepHO, NOABJICHHA 3e 
JICHbIX JIMCTOUKOB, B TO BPpeMA Ka 
(pocopHble yoOpenua B nepuoll 
NOABJICHHA AaCCHMHJIAWHOHHOU ng 


Ta6Oauya 3 


BauanHue gocmopa uw aszota Ha 
rHUApOAHS KpaxMada CeMeCHH pH 
NOABICHHH acCHMHUIANNOHHOP 
NOBeEPXHOCTH (ApOBad NMeHHNa, copr 
Mocxoska u O3nmas Ne 1) 


B Mr PJirOKOSbI 


Buen Ha 100npopocrx. | B % OT 
PuanThl Ha a6c. cyx. ucxonHoro 
B-BO 
MockoBka, ONT 3 
Vicxoqnoe 3epHo Obie 100,0 
Bes tocdopa 474,14 24,2 
Pocop B pAAKH . 418,9 21,4 
Mockoska, OnNHT 4 
Vcxoqnoe 3epHo 1930,5 100,0 
Bes a30ta 875, 2 46,3 
A30T B pAaKu (ana 38,9 


O3umaan Nei, onnT 5 


Vicxomnoe 3epHo 2440, 2 100,0 
Bes docopa ‘ 1330,6 54,5 
Pochop B pAAKH . 930,4 38,4 


O TOM, 4TO a30THbIe yoOpeHua, BHe- 


CeHHble BMecTe Cc C€EMeHaMH B CaMbIii HavaJIbHbIi NepHor, 3aepxKUBAalOoT POcT 


IIpOPOCTKOB HM pa3BUTHe KOpHeBOH CHC 


Templ. B mpakTHukKe 9TO ABJIeHHe OOHa- 


py2XKuBaeTca TOra, Kora a30THblIe YROOPeHHA BHOCATCA B PAJKM BMECTE ¢ 
ceMeHaMH, HIM Tora, Kora Nepes, MOCeBOM BHOCATCA BbICOKHE JLO3bI ASOTHbID 
yo6pennit. A3oTHbIe yROOpeHHA, BHeCeHHble MOL MMeCHHUY B NepHom NOMB- 
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poctTe H Ppa3BUTHH pacTeHuii 
IMeCTe C CEMCHAMH CBHA3aHa C 
feHCTBHeEM a30Ta Ha Mporec- 
bl IIpeBpallleHHA BellleCTB B 
emenH. Iloq BauaHHeM a30Ta 
CHIMBaeTCA THApowHs Kpax- 
(ala, MUHTCHCHBHOCTb J[bIxa- 
MA HU AKTHBHOCTb OKHCJIMTeIb- 
‘IX (ePMeHTOB, YTO Beer 
pexkeBpeMeHHOMy pacxosly 
JIACTHYECKHX BeLeECTB CeMe- 
tm. Jia Toro uToOn ycTpa- 
(ATb OTPHIaTeIbHOe BJIMAHHE 
30Ta Ha Mporecchl mpeppalile- 
[MA BeleCTB B CeMeHH 0 06- 
JASOBaHHA MOTOCHHTe3Hpyio- 
mero almapata, TpeOyerTca He- 
(OTOPaA H30JIAWHA a3s0Ta yo- 
Bend OT CeMeHH. 

— Woccopxpie  yo6pexua, 
3HECEHHbIC B PAAKH BMeCcTe C 
ceMeHaMH, HaOo6opoT, cmoco6- 
CTBYIOT Ooulee 9KOHOMHOMY 
NaICXOMOBAHHIO TvacTHYeCKHx 
BelECTB CeMeHH BCIeMCTBHE 
joIee MeQJIeHHOTO rHu_pomM3a 
NHTeJIBHbBIX ()ePpMEHTOB. 


jleHuA 2—3 JMCTOUKOB, H M03x%Ke, T. e. B BHJe MOMKOPMKH PpacTeHHii, OKa3blBa- 
[OT MOVIOXKUTCIbHOE BIMAHHE Ha pOCT M pasBUTHe pacreHuii. OtpulatesbHoe 
N€HCTBHE a30THbIX yROOpeHUit B NepHox Mpopacranua wu noABAeHUA BCXOMOB: 
Mbl YCTpaHANM B OMbITAX, KOrAa asOTHbIe yOOpenua BHOCHIH B CMecH c 
WpraHuyecKHMH WIM c PocpopHbiMA yoOpenuamu. 

| Ha ocHoBaHuu mpopeseHubix ucceqoBaHnit yCTaHOBJIeCHO, YTO 3aepxKKa’ 


OT BHeCeHHA a30THBIX yOOpeHuli B pK 


Ta6Oauna 4 


BauaAHMe Pochopa uw aszo0ta Ha aKTUB- 
HOCTb Me€pOKCHAaA3nH UH TOraomenne 
KHCHOPpORa B NpOpocTKax NmeHULD 
Mocnre MOABACHHA BCXOXOB  (spoBan 
mileHuna, copt Mockoska u O3umaa Ne 4) 


AKTHBHOCTb Tloraome- 

MePOKCHAasbl | Hue Os Ha 

B % OT KOHT- | 41 cbIpoH 
poms MaccbI 


Bapuanrpi 


MocKOBKa 


1. 1/, cmecu Teabpureana 

6e3 mochopa..... 100 0,623 
2. To Ke, HO c dochopom 100 0,647 
1. Cmecb Teamppurena 6e3 

ASOT dient. ie ee sokeiogh: 100 0,309 
2. To we+1/, a30Ta . 457 0,433 
14. Tloupa 6€3 a3oTa . . 100 0684 
Ds » + a30T B paAaKn BR 0749: 

O3umag Ne 1 

1. Tlousa 6e3 docdopa. 400 0654 
De, » ochops parkn) 91 0550' 


KpaxMaJla U TMOHW2KCHHOH AKTMBHOCTH OKHC- 


i 


Ta6anna 90 


O6Omuk Bec uw Bec KopHew 100 pactenui (B r CbIpoH Maccbl) Ha 


YeETBEPTHH eHub 


ost 
x 
BapuanHtTht S 
Fa 
/. cmecu Tesappuresa 
6e3 pochopa . Prreae 6 
/. cmecu Temppuress + | 
EADOGOOP ts fe sues 1 7,8 


moOocnme NOABACHHA BCXORZOB 


ots 
a [e) 
st a 
2 2 3 
s Bapuanrpl > “ 
=| cS) Bo 
oe} Fa og 
1/, cmecu Teappuresa 
17,6 6e3 a30Ta pe yet AO), 16,5 
1/, cmecu Teappuress C 
Ws ARON, 5 56 5 6 6 6 Ol py 113 55) 


Mochop mpv MOABJeHHU y paCTeHHH aCCHMMJANMOHHOTO alllapaTa BeyeT 
< YCHJIeHHOMY NHLpomM3y KpaxMasia CeMeHH, KOTOpHI Coulee MpOLyKTHBHO: 
{CIOJIb3yeTCA Ha Mpoweccbl pocra. 


Toctynus0o 


Bcecow3uplt uHCTUTYT yZoOpenuh, 
arpOTeXHHKH H arponoyBoBeeHHA 


UHTUPOBAHHAS JIMTEPATYPA 


e u E. M. Ho3sapyuosa, JAH, 78, Ne 2 (1954); 79, Ne t 
4951). aay Cite Grane kui, UpakTukyM mo arpoxumuu. Cesbxosrns, 1992. 
BA. H. Bex o3e pexuh u H. UM. IlpockypaAKos, [IpakTayecKoe PyKOBOACTBO 
10 6HOXHMHH pactenuf, Tocusmat, 1951. 4 A. VM. Cmupuos, bBuoxumus, 5, B. 3 
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Jlokaagn Axkayemun Hayrx CCCP 
iy 1954. Tom XCV, N 6 


P PHSHOJOTHA PACTEHHH 


tO. B. PAKHTHH, K. E. OBYAPOB, B. B. TPHHEHKO u B. ©. WErJIOBA 


®U3MOJIOTHYECKHE H3MEHEHUA Y XJIONYATHHKA MPH EO 
OCEHHEM XHMUYECKOM YEKAHKE 


(ITpedcraenrexo axademuxom A. JI. Kypcanoeeim 27 II 1954) 


Missecruo (!), uro JerHad uekaHKa xomuaTHuKa OaroupuATCTByeT pas- 
BHTHIO PelIPOAYKTHBHIX OPraHOB H 3aMeTHO MOBbIIWaeT ypoxali 9TOM KysbTY- 
ppl. B nocieqHne rob Obim0 moKasaHo (2), uTo HapaAy c merHeli yeKan- 
KOli OovIbUloe 3HaveHHe HMeeT HM Tak HasbiBaeMasd TIyOOKaA OCeHHAA ueKaH- 
Ka, 3akJlovalollasica B OOJaMbIBAaHHM BePXYWIeK y WeHTpasbHoro mOGera u 
COKOBbIX CHMIOJMaJIbHbIX H MOHOMOMMAJIbHBIX BeTBeli. Samep2kuBas pocT Mo- 
OeroB, OCCHHAA YeKaHKa PaCcTeHHii ycKOpAeT pocr H CospeBaHMe KOpoboUeK, 
YBCJIMUMBaeT ypORKAan XJOMKa-chipla. OAHaKO B CHUY CBOE BLICOKOM TpyoO- 
eMKOCTH (MopaqKa 50 yenoBekogueli Ha | ra) 9TOT MpHeM oOKa3aJica HeMep- 
CIeCKTHBHBIM JIA WIMpOKOM MpaKkTUKH. 

B HalIMx MCCJleOBaHHAX CTaBHaCh 3afauva BbIACHHTb BO3MOXHOCTb IIPH- 
MeHeHHA \JIA OCCHHEH YeKAHKH XMMMYECKUX MpellapaTOB, MMEIOILUX BbICOKYIO 
@usvoorMyecky!0 akTHBHOCTD. IIpH 9TOM MBI HCXOAHIM U3 TpekcTaBJeHua, 
4TO Ha OJHY HW TY Ke MO3y XHMMUECKONO Mpelapata pa3sJIMUHbIe OpraHbl pa- 
CTCHHA MOJWKHbI pearHpOBaTb MO-pa3HOMy, B 3aBHCMMOCTH OT UX Pu3HOUIOTH- 
yeckoro cocrosHua (5, ©). Pa6ora npoBoyunach B TeyenHe 1950—1953 rr. B 
XJIOMKOBOM COBXO3e «CrTasIMHa6agcKkuli> TamKukcKkol CCP Ha mocepax xJon- 
yatTHuka 108-®. 

Ileppbre 2Ke Hall ONBITHI, MpoBexenable B 1950 r., aM MOMOAKUTEIbHbIE 
pesyiptatpt (7). J,ambHelimiMe Halim WCCIeqOBaHvaA ObWIM HallpaBJeHp Ha 
H3bICKaHHe HanOoulee acdPeKTUBHIX ImpellapaToOB, YPOUHeHHe yCJIOBHH OOpa- 
OOTKH H BbIABJIeEHHe PH3HONOTHYeCKHX H3MeHCHHH, IIPOMCXOAAIIMX B pacTeHHH 
XMOMNYaATHHKa IIpv ero OCeHHeH XHMMUECKOM YekaHKe. 

HanGoulee atekTHBHHIM TpelapaTOM OKa3salacb HaTpHeBan COJIb 2, 4, 
5-TpuxsiopenoKcuykcycHo KucHOTH (Mperapat TY) B Buse BOAHOTO pacTBO- 
pa um mycra (Ha MOMOTOM rmMHe, KaouMHe HIM TabKe). JIyyumMe pesybTa- 
Th Japasia OOpaboTKa, MpoBeeHHad B MepBbIx yucax ceuTsOps. [Ip Ha- 
3eMHOM O6paGoTKe MbI OCTaHOBHINCh Ha 0,05% pacTBope Mpenapata mpu 
HopMe ero pacxoza Bp 1000 a/ra, a pu aBuaonpbickuBaHun — Ha 0,3 % 
pacTBope mpu HopMe pacxona B 200 a/ra. B cayyae oopaborku pacTeHHu 
MYTEM OMbWIMBAHHA OKAZaTOCb WesecooOpasHbIM MpHMeHeHHe 1% mycta. Kax 
JIA HaseMHOli OOpaooTKN, TAK M DIA aBNaONPLICKHBaHHA MbI U3OpasM HOpMy 
eno pacxona B 50—75 xr/ra. 1 ; 

Iipusetem pesybTaTbl CBOHX MCCJICNOBaHMi MO BJIMAHHIO XMMHMYCCKOH He- 
Kanka (oMppicKuBanne pactenult 0,05% pactBopomM mpemapata TY) wa He- 
KOTOpble PU3HONOrMYeCcKHe Mpoueccal Y XMONAaTHUKA COPTa 108-Q, 

Ha 3-ii eHub mocme OOpaboTKH MOJOMble BePXyUICUHbIe JIMCTbA o6pa6o- 
TAaHHBIX pacTeHul wpancnupupyioT Ha 16,6 % cuIbHee, YEM TakMe Ke JIMCTbA 
KOHTPOJIbHBIX pacTeHHH, TOra Kak IMCTbA CpeANero He oOpa6oTaHHbIx pa- 
CTeHHit Ha ToT Ke CpOK TpaHCNHPUPYIOT TOMbKO Ha 8,5% CHJIbHee KOHTPOVIA. 
PesKko pagIMUHbIM OKa3bIBaeTCA HW [aJIbHeHMee MOBEACHHE JIMCTbEB PacTecHUH 
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COMOCTaBJIAeMbIX BapHaHTOB. Y BepXYUIeYHbIX JIMCTbeB OMbITHBIX PacTeHHh 
TpaHchupallia MOCTeMeHHO BOSpacTaeT, a Y MeHee YYBCTBHTeJIbHbIX K IIpela- 
paty TY mucTbep cpequero Apyca Toro Ae BapHaHTa OHA MOHHAAeTCA, MPU 
yemM Ha 10-i eHb Nocwte OOpasorkH y MepBbIX TpaHCciupalua MOCTHraeT 
150% or KOHTpOJIA, a y BTOPbIX He OTIMYaeTCH OT KOHTpoA. BospacTaHnue 
TPaHcHMpallwH y MOJIOAbIX BePXyWIe4UHbIX MHMCTDeB OOpaboTaHHbIx pacTeHun 
IIPHBOMHT K HeOGpaTHMOMy yBeJIMYeHHIO y STHX JIMCTbeB BOAHOPO We*uuNTa. 

O BJIMAHMM XHMHYeECKOH YeKAHKH Ha (POTOCHHTe3 MOXKHO CYMUTb MO CJle- 
TyIouwM anupim *. MurencusHoctTh accuMHsauHH CO, Opiia (B Mr 3a | 4ac 
Ha 100 r cCBexKHX JIMCTbeB): Y MOJIONbIX JHCTbeB BePXyIIeK MOOerOB — KOH- 
Tpob 284, IpH xHMuyueckol uekaHke 165; y copMHpOBaBIIHXCA JIMCTbeB 
cpeylHero apyca KOHTpOvIb 74, pH xHMMYeCKOH YeKaHKe 199. 

V3 sTHx JaHHbIX cylekyeT, YTO XHMHUeCKaA UeKAHKa CHJIbHO MOLAaBJIAeT 
MpOWecc aCCHMHJAMMA YIICKHCIOTEI MOJIOLbIMH JIMCTbAMH BepXyllleK MoOeroE 
HM CYyULeCTBeEHHO CTHMYJIMpyeT yCBOeCHHe YIVIeKHCIOTH! CPOpMApOBaBLIMMHCA 
JIMCTbAMH. CyleOBaTeJIbHO, B pesyJIbTaTe JelicTBHA Mpenapata TY ocHoBHas 
Macca JIMCTbeB (JIMCTbA CpeqHero sipyca, TpekpaTHBllMe poOcT) HauHHalol 
CHJIbHee HaKallJIMBaTb aCCHMHMJIATHI. XaPpAaKTePHO, 4TO MOM BMAHUeM Mperia- 
pata TY B MOJIONbIX IMCTbAX MPpOHCXOAMT YMeHbINeHHe COepKaHHA XJOPO- 
(pHJIIa, a B BbIPOCIIMX, HaOGopoT, comep2kanHue ero BospacTaeT. Ha 3-H WeHb 
mocse O6pa6oTKH pacTeHult B MOJOAbIX JIMCTbAX PaspyllaeTcaA OKOIO 2% xJ10- 
poduisa, a ua 15-i WeHb B STHX THCTbAX OCTaeTCA MHI 50% xmopopussa 
OT Ha¥aJIbHOro eno comepxKaHHA. B ccPopMupoBaBLIMXCA JIMCTbAX COmepKaHnue 
XMopopudla 3a Te %Ke MCTeKWIHe MocNe OO6paboTKH 15 Heh BoOspacraet 
Ha 30%. B cBa3H C H3MeCHeEHHeEM COXepxXKaAHUA XJIOPOMHAa CHJIbHO H3MeHsAeT- 
Ca WM OKpacka sucTbeB. Mosoype JHCTbA JOBOJIBHO ObICTPO XKeVJITCIOT, a JIN. 
CTbA, 3AKOHYMBINHe POCT, BHA¥aJIe HeCKOJIbKO OypeloT, HO BCKOpe I1pHobpe: 
TaloT TEMHOSeIeHYIO OKpacky. B MOJOAbIX JIMCTbAX OOPAOOTAHHBIX pacTeHH! 
IIPOHCXOMHT HAaKOMJIeCHHe aMMHAaKAa, TO CBHAETeMIbCTBYeT O rTyYOOKOM paciiaje 
asoTcomepKainx coemuHenni. Ha 10-1 meHb Mocmte O6pasorKu B 100 r chIpbI 

IHCTbeB KOHTpOJIA ComepxKuTcaA 36 MI 
Ta6auna | aMMUaka, TOra Kak B TaKOH *Ke Ha 
BeCKe JIMCTbeB OOpaOOTaHHbIX pac 


UsmMenenHue Popm ackopO6uHosBoH 2 
TeHHU COMepskKaHHe AaMMHaKAa JLOCTH 


KHCJOT BI B MOJO J bI xX AMCTbBAX 
nO BaUAHHeM nmpenapata TY vaer 103 mr. B chopmupopaBmuxes 
(aHaiu3 mpousBeneH 25 |X) IHUCTbAX O6OpaOOTAHHBIX H KOHTPOJIb 
3 ss HBIX |pacTeHHH coepxKanHne aMMuHa 
OCCT AaHOBJICH. Ma = . © 
AES sedate Mr Se Ka NOALepxKUBAeCTCA MOUTH He 
Bpems nocste Ha 100 r cbtp. Beca = OHOM WM TOM K€ ypoOBHe. 
odpa6o 
eudaen 5 Cy 10 H8MeHeHHIO aKTHBHOCT? 
RM ica (en sOnEE Seneaar 00 KaTala3bl, ipenapat TY nmpupozy 


K MOLaBJICHHIO OKHCJIMTCJIbHbIX TIPO: 
=f leCCOB B MOJIOABIX WHCTbax. Ha 7-i 
oe ete One rae ae Ae@Hb Hocse O6pa6orKH aKTHBHOCT! 
5 87°00] 73708 13°92 ae KaTaJla3bl MOJIOJ[BIX JIMCTbeB, B3A 

THX C OOpaOoTaHHbIX pacTeHHii 

Obla paBHa 60 ennHunam (KoJIMUe- 

cTBO Oy B CM*, BBIMeTHBIUIeeca 3 peakUMOHHOH cMecu 3a 1 mMuHyTy Tipu 1O- 
OaBsleHHu B CMeCb | r pacrepToi TKaHH), a TaKHX *Ke JMCTHER, COPBaHHBbIX ¢ 
pacTeHHH KOHTpoJIA — TombKO 29 ennHutjam. Ha KaTana3Hyl0 aKTMBHOCTD JIH- 
CTbEB, yKe SAKOHYMBUIMX CBO pocT, mpenapat TY ne oKasbiBaeT 3aMeTHO- 
ro WekicTaux. O BIMaAHMM Mpenapara TY na oKucsMTesbHO-BOCCTAaHOBUTeIIb- 
HbIM PCXKHM B KJIeTKAX MOJOMbIX JIMCTbEB MOKHO CYANTb TakKe 0 COOTHO- 
WIeHHIO (OPM acKOpOuHOBOH KucOTH (TAG. 1). | 
Kak culeqyer us Taba. 1, o6pa6orka pacrenuli npenapatom TY IPHBOJLH1 

K YMeCHDbIICHMIO COMepKaHHA OOMLETO KOMYeCTBA BOCCTAHOBJICHHOM acKopOu- 


a O6pa6orka mpousBenena 3 IX, chotocuntTes y4unTEBaes To MeTojiy JI, A. Usanosa 
Yuer mponspenen 10 IX. | 
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HOBOW KHCIOTEI H H3MEHEHHIO COOTHOMeHUA ee hopM. OOpataer Ha ces 
BHMMaHHe i TOT (akT, 4TO TO BANAHHeM Hpemapata TY B MOMOMBIX JMCTHAX 
MPOWCXOMMT HaKOMeHHe WeM“APOPOpMb! acKOPOMHOBOH KHCIOTHI. OWHUM U3 
XapakTepHbIX PHSHOJIOTHYeCKHX H3MEHEHHIi, IPOMCXOAAULMX Ip XHMMUECKOIi 
YeKaHKe, ABJIACTCH MOMAaBIeHve Mporecca ALIXaHUA BepxyueK moGeros. JIA 
HOCTAHOBKM OMNbITOB NO YueTy HHTCHCMBHOCTH JAbIXaHHA BePXYLIKU CpesaJMcb 
TaK¥M O0OpasoM, 4TOObI Ha HUX GbwiIo 3—5 MoJOAbIX HCTOUKOB, PesybraTbl 
OJHOPO H3 THIMYHbIX OMbITOR MpeACTaBJIeHbI B TaGuJ. 2. 
A M3 ra6u. 2 BuqHO, 470 Ha 3-1 AeHb MOCMe OOpaboTKH HHTCHCHBHOCTH JIbI- 
XaHHA BepxyuleK OOpaOoTaHHbIX pacTeHHit Oblla TaKOl #e, KaK WM B KOH- 
Tpovle, HO yxe Ha 15-l ReHb OHA CHH3MIAaCb Ha 37%, a Ha 22 nenb — Ha 73%. 
CuibHO Hapyliad OOMeH BelleCTB B BepXyllIkax pacreHuli, npenapat TY 
OCTaHaBJIMBaeT POCT BepXyleK H 3aTeCM MPHBOAUT K HX OTMHPaHHlo: B iep- 
BylO O¥epetb THOHYT TOUKH pocTa, NOTOM 6y- 
TOHbI H, HaKOHell, MOJIOMble HeBbIPOCUIMe JH- Ta6anua 2 
CTbx. ITO B CBOIO OFePeb MPHBOAMT K TOMY, Buusanue mpenapata TY 
TO pPOCT MOHOMOLHAaIbHEIX HM CHMMO{MaJIb- Zs Be et Tb ae 7s 
HbIX BeTBelH peKpaulaercs. Kak moxKasauu a ieee ipone ee "05, IX) 
1allH HaOJOJeHHA, B pesyJIbTaTe MelcTBHA 
Mpenapata TY npupocr MoHomoAHeB B Mep- A cen eR I BLL 
Bbie 10 Heli Moce OOpa6oTKH coKpalilaerca — PREMA. nocae Zaawa, fr COs Ya 
” Tr cbiporo Beca 
B 7—-9 pa3, a B JaJIbHelilIeM CXOAMT K HYJIO. (B AMGX) | pepxyurex 3a 1 4ac) 
Y oOpaOoTaHHblx pacTeHHH noru6aeT 62— | 
73% OyToHOB, a TO BpeMH kak y pacTeHHii 
OHTpOJIH HOBOOOpasoBaHHe ux Mposol- Koutposp 121,0 


w 


aeTCA. ‘ 
BpisbiBad OTMHpaHHe MOJIOJbIX Bepxyley- 9: 
HbIX JIMCTbeB, OYTOHOB HM TOYeK pocra, a Tak- 
%Ke IIpHOcTaHaBJUBas |POCT Goslee KPyMHbIX, HO 
ellje H€ 3aKOHYMBINHX cBOero (pOopMupoRaHuA HcTbeB, UpenapaT TY, kak 
Ke OTMeYaOCb, CTHMyJIMpyeT (OTOCHHTe3 Y OCHOBHOM MaCCbI JIMCTbeB, 3a- 
KOHUMBINHX POCT, H aKTHBHpyeT OOMeH BelllecTB y (OPMHPyOULlUxca KOpPoO- 
Oouek. O nocieqHeM JaloT MpescraBseHHe pe3yJbTaTbI HalIHX OMbITOB 10 
yueTy VWHTCHCHBHOCTH JbIXaHHA KOpOGOUeK OOpaGoTaHHbIX H KOHTPOMbHBIX 
pactenuit. Ja yuera abixanua OpaJIdch TaKHe KOPOOOUKH, KOTOPbIe Pa3sBH- 
BaJIMCb H3 OYTOHOB, paCKPHIBINHXCA Ha CJeMyIOWM TeHb Nocle OOpaborTKu 
pacrenuii. Ha 18-H neHb mocne o6pa6oTKH MOJOAbIe KOpOboUKH Cc O6pa6o- 
TaHHbIX pacrenuli BbIenanu 25 mr CO» 3a 1 yac na 100 r_ cxiporo Beca, 
Torjla KaK TakHe %Ke MO BO3pacTy KOPOOOUKH KOHTPOJA BbIAeAIIM COOTBET- 
CTBCHHO TOJbKO 16,7 Mr yrJIeKHCJIOTHI. 
. B pesyipraTe xHMM4eCKO YeKAHKM B PaCTeHHH CosaloTcH yCJIOBUA, Oua- 
POMpPHATCTBYIOWMe pocTy KopoOouek. Tak, HampuMep, cbIpOH Bec xJonKa- 
‘cbrpya 28-qHeBHOM KOpOGOUKH KOHTPOJIbHDIX pacTeHui Op paBeH 4,86 1, 
40-nHeBubit — 11,52 r, y o6pa6oTaHHbIx pacTeHHl cooTBeTcTBeHHO 5,37 Ir 
malo,17 r. 


oo 


TadOauna 3 


CpaBpHuTewbHOe BANAHHNE pywHor u XHMH4YECKOH vekanNKH Ha 
ypomaw xaomyaTHHNKa (MIOMatb eAANKH 250 M?) 


I nosropH. I] nosropx. 111 sosrops. CpenuHee 
Bapwant pl B%K B % K B% K ura B% k 
w/Ta | KoHTposto w/ra | xonrpomo | 2/Ta | konrpontw a | KoHTpo.il0 
7 My {00 42,9 {00 
MOHTPOUb. . . .. =| 30,0 100 47,6 100 Lave , , 
Boas pee ae ie (eseee e142 *| 46,0) e407 | 47,54 440 
XMMHYeCK. YeKaHKa 47,2 124 54,9 114 DAG 119 pire tS, 
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Cpasyenne s:ieKTHBHOCTH XHMMYeCKOrO cMocoOa YeKaHKM XJIOMYATHHK: 
¢ ylasleHveM Bepxylllek MOOeroB BPYYHYIO MOKa3bIBaeT NPeHMYMLeCTBO MexXa 
HU3alluH 929TOPO Mpouecca ¢ MpHMeHeHMeM XHMHYeCKOrO Mpelapata T: 
(cm. TaOa, 3). | 

PyyHad uekaHKa MOBbICHIa ypoxKail B cpeqHem Ha 10,8%. Oru pesyab 
TaTbI COrlacylOTcA C JaHHbIMH, NOJIyYeHHbIMU APyrHMH aBTOpaMH (24): Ke 
BHHO H3 TaOJ. 3, XAMH¥UeCKad YeKAHKAa Jala MOBbIMeHWe ypomKaA B CpeHen 
Ha 18,9%. IIponspoycTBeHHble OMbITbI, IPOBeEHHble B PALE PalOHOB XJIONKC 
BOCTBA, NOKa3aJIW, UNO OCCEHHAA XHMMYeECKaA YeKaHKa MPH YCJOBMH CHJIbHOT 
BIOPHYHOFO OTPacTaHHA MOBbIaeT ypoxak Ha 3,5—9 WeHTHepoB c ra Hp 
o6ileli ypoxalinocru nopamka 50 wenTHepos c ra. [IpuMeHeHue xumMuyecKor 
cnoco6a yBemuuuBaer S:pipeKT YeKaHKH. ITO WelaeTCA MOHATHBIM, eCJIM OOp2 
TUTbCH K MaTepHadlaM, W3JI0x%KeHHBIM Bbue. IlomHmMo coKpallleHHaA Tpat! 
MHTATeIbHbIX BCLECTB Ha pOCT BepxylleK NOGeroB HM OyTOHOR, re MelicTBue 
XHMHYeCKOrO HW py4HOrO cmocoboB aHaJlOrHyHO, XHMMYeCKMM MpenapaT yCuJIK 
BaeT (PH3HOJOruYeCKyIO WeATeMbHOCTh HavOo/ee MPOAYKTUBHEIX JIMCTbeB Cpep 
Hero Apyca. | 

Takum o6pa3om, acekTHBHOCTH XHMMYeCKON YeKaHKH xJoMYaTHHKa OOyc 
NoBNeHa pee BCero TeM, ITO NOX BIMAHHeEM Upenapata TY smenstere 
XapakTep paclipe[eJieHud MMTATCIbHBIX BeINeCTB B pacTreHuH. SamepxKuBa’ 
pocr mo06eroB WH MOJIOMbIX JIMCTbeB, a TaKKe Mpekpalljadq HOBOOOpaso0BaHy 
BereTATHBHBIX H PCNPOLYKTUBHHIX OPpraHoB, XHMMYeCKad UeKaHKa TEM CaMbil 
ylyullaeT MHTaHve XO3AHCTBeHHO WeHHbIX KOpoOouek. Hakone, cyllecTBeH 
Hoe 3HayeHHe HMeeT TOT (pakT, ¥To Mpemapat TY akruBusupyeT OOMeH BE 
ulecTB B KOpo6ouKax, OularolapaA weMy B NOCMeHUX yCKOpseTcHA Mepepador 
Ka IlMTAaTeJIbHbIX BEL[CCTB B CTPYKTYPHble OOpa3s0BaHHA KJIeTOK HW MIPOWCXOLH 
yYcHJIeHHe TIPHTOKAa MIHTATeJIbHbIX BeWLCCTB K KOpOOouKaM. ; 

[losmyueHHble WaHHble MOKa3bIBaIOT, UTO OCPHHAA XHMMYeCKAaA YeKaHKa FI 
JIA€TCA TN€PCNeKTHBHbIM TIPHeMOM, 3aCJIY2KMBAaIOWHM OOvlee WIMPOKMX MmpoM: 
BOMCTBCHHBIX HMCIbITAHHH. 


Akayemuu HayK CCCP 16 Il 1954 


VinctutyT dusvosoruu pactenni um. K., A. Tumupssesa Ilocrynua0 
vu WUncrutyt Ootannuku Akanemun Hayk Tamx.CCP } 


WATHPOBAHHAA JIMTEPATYPA 


1T. Il. JIppcenko, A. A. ABaKsaH, UekaHka xaomyatHuKa, M., 193) 
*F.K. Do pwrop. as, Uss;-AH Apm.CCP, 2° Ne 4 (1949). * Py FP. TP yscaneae 
Vi3zs. AH Apm.CCP, 2, Ne 4 (1949). 41. A. Eptrymeuxko, Hactapsenve gaa npe 
BENCHHA MPOH3BOACTBEHHBIX ONbITOB MO OCeHHeH OOpe3ske xsomyaTHHKa. Ppynse, 1906 
° 10. B. Paxkutun, Mucr. pusnos. pact. um. K. A. Tuamupssesa AH CCCP, M., 194% 
* 10. B. Paxkutun, Yen. cosp. 6uor., 36, B. 3(6) (1953). 710. B. PakurTai 
K. E. Op4apos, JAH, 80, Ne 41, 117 (1951). 
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Horknaygn Axkayemun Hayx CCCP 
1954. Tom XCV, N 6 


®H3HOJIOTHA PACTEHHH 


M. M. CTOPODKEBA 


BJIAAHHE MEM MW BOPA HA TOBbILIEHHE YPO)KAMHOCTH 
KOPMOBBIX TPAB H MOPO30YCTOMYHBOCTH KJIEBEPOB 
B YCJIOBUAX CEBEPHOYFO 3AYPAJIbSA 


(ITpedcraszexo axademuxom A. JI. Kypcanosoim 25 II 1954) 


Bamanwe Mew uM Oopa Ha pa3BHTHe pacTeHuli, B YACTHOCTM Ha MOBBILIIe- 
HHe ypOKav, OTMeYalOT MHOrHe UuCCeMOBaTemH. Kpome Toro, pa aBropos 
OTMeY¥aeT MOBbILMeHHe MOPO30YCTOHYMBOCTH y pacTeHHH NO, BJIMAHHeEM HeKO- 
TOPIX MUKPOSJIEMeHTOB, 'B TOM uncle H Megu. Tax, M. M. Oxyuues u 
M. H. Cunesa (%) myTem BHece HA MeqH B MOUBy, a TakxKe OOpa6oTKH 
MeJ[bIO CCMAH TPH HX APOBH3alMH JLOCTHIJIM 3HaUWTeIbHONO MOBbIILeHHA 
XOJIONOYCTOHYMBOCTH O3HMbIX XJIeOOB. 

M. Sl. UWkoupunxk (5) B uccIeOBaHHAX C alleJIbCHHAaMU OOHapyXKH HeKO- 
TOPoOe NOBHILIEHHE MOPOS0YCTOHUMBOCTH NO BJIMAHHeEM MUMKPOSJIEMeHTOB, OCO- 
6eHHO MapraHila, WMHKa, Meu WH MaKpoO9JIeMeHTa KaJIbIlHa. 

@Mp2MaH (WuTHpOBaHO B (5)) MoKa3aq, 4TO CepHOKuCaA Mekb MOKET 
NIpeOTBpaTHTb MpexKMeBPeCMeHHOe 3aMep3aHve pacTeHul Ha GOouorTe. 

JI. VU. Ceprees u K. A. Cepreesa (4) oTMedaloT TMOBbILIeHHe MOpPO30ycTOH- 
YHBOCTH pacTeHuli Mipu MelicTBuu amioMuuuA. Jloysec (°) cooOulaer O MOBEI- 
WICHHH MOpO30YCTONMYMBOCTH WMTPycOBbIX NO BJHUAHHeEM WHHKa, MeM, Map- 
rauiia HW Marois, BHECeHHbIX coBMecTHO c NPK. Mcksrouenne oHoro WIM He- 
CKOJIbKUX MHKPO9JIEMeCHTOB B efoO  OMbITe TPHBOWIO K CHMKeHHIO 
MOPO380YyCTOHYMBOCTH. 

B weJiax BbIABJICHHA LelCTBHA yOOpeHHil H HeCKOTOPLIX MHMKPO9JIEMeHTOB 
(Cu, B) Hwa pocr M pa3BuTHe KOpMOBEIX TpaB B ycJIOBHAx CeBepHoro 3a- 
ypasba, B 1950 r. HaMM ObIIM 3a02KeHbI OMbITHI HA OMHOM H3 OCBAMBaeMBIX 
Mpnenpcxux 6omor. C sToi uetbio Oblla BbICedHa TpaBocMecb (K/IeBep, THMO- 
dbeepka, O€KMAHMA, MATIIMK OOJIOTHBIM, MATJMK JYrOBOH, JIMCOXBOCT JyroBoH) 
Ha (OHe pa3JIMYHbIX ynoOpenuit (KOoHTpowp P, NP, NPK, NPKCu, NPKB, 
NPKCuB). Pasmep omprrupix nemaHok 100 m?. IlopropHoctb YerTbipexkpar- 
uaa. Kpome Toro, Obl 3aJ102%KeH MMTOMHMK KOPMOBBIX TpaB (HaOOp 3/1akoB H 
OJMHHalaTb MOnyAUM KeBepa), Ha KOTOPOM ObIIO BHeCeHO MOMHOe yLOO- 
pexue (NPK) u Cu. Megp BueceHa Ha OIbITHOM Mole H MHTOMHUKe B (bopMe 
MeiHOro Kynopoca us pacueta 20 xr/ra. Bop BHeceH B (opMe OypbI TO*Ke U3 
pacueta 20 xr/ra. HeoOxoquMo OTMeTHTb, 4YTO Mepe MOCTAHOBKOM OIbITOB 
TpOBeeHO USBECTKOBAaHMe TOP(AHOM NOUBLI OMbITHOTO yuacTKa C MOBeeHHeM 
KHCMOTHOCTH TouBLI Wo pH 5,5—6. Uroru anasusop u HaOJOeHHH B HallleM 
OMbITe 3acJly2KWBaIoT BHAMaHMA. Tak, Meflb Ha nutOMLaNKax ¢ TIpuMeHeHHem 
HOMHOTO yROOpeHuA Mala MOBbIMeHHe ypoxwkKan Ha 84%, a Gop —ua 60%. 
Han6onpumit ascbcexr Mosysen OT COBMeCTHOrO eHCTBUA MeAH UH 6opa, maB- 
MX TOBbIMeHve ypoxKaa Ha 94%. 
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YpoxalinocTb CbIPOH Maccbl TpaBOocMecH Ha POHE Pa3/IMYHBIX ymoOpeHu 
B IpOWeHTAX K KOHTpOvIiO ObWWa: 


Kommuaekc yqo6pennit ae Pp NP NPK NPKCu NPKB NPKCuB 
Ypomati=s Oh 0 81000" 4105 420) 93 ee Ge 


TakuM O6pa30m, HanGo.lee atpekTuBHOH na GoOTHBIX TOUBax CeBepHorG) 


] 


SaypaJIbA OKa3alacb Melb. KpoMe Toro, B OlbITe yaJlOCb BbIABHTb mere 
Hbiii (bakT MOMOXKUTeMLHOTO BIIMAHUA MeN H Mes\H COBMecTHO C OopoM Ha 
MoposoycToliuuBocTb KIeBepa. B 1952 r., BecHa KOTOpOrO XapakTepH30BalaCb} 
HOSHUMH CHJIbHbIMH 3aMOPO3KaMH, MOryOMBLUMMM MOCeBbI KJIeBepa BO BCeX 
xo3aiicTBax CepepHono SaypaJiba, Ha HalMX OMbITHbIX WeJIMHKax, Ha KOTOPbIX 
Oba BHeCeHa Me[b, KJI€Bep MOJHOCTDIO COXPaHWWJICA, BIOIHE YKOBJIETBOPH- | 
TeJIbHO [pa3BUBaJICA HM OOHIbHO Bem. BecoBo OoTaHM4eCKHH aHaJIM3 TpaBo- 
CTO C J@IMHOK C MeAbIO NOKasasl COMepKaHue KeBepa B TpaBocmecu 17 %p.| 
Bop Takxe o6ecneun HeKOTOpylo COxpaHHocTb KeBepa (6,2%). Ho Hane | 


GoulblIMh IpPeKT MOyUeH OT COBMECTHOTO eHCTBUA OOpa HM Mequ (24,8%).| 
Ha memsukax 6e3 Oopa H Meku, HECMOTPA Ha HaNMuHe TeX MIM Apynux yoo- | 
peHHH, KI€Bep MOUTH MOJHOCTbIO BbINaT. TObKO Ha HEKOTOPHIX MeIAHKax Koe- 
re COXpaHWJIHCb B BeEPeTATHBHOM COCTOAHMH Cla6O pasBUTble pacTeHHus. | 

TIpupenem jauuple 0 comep2KaHHu KleBepa B TpaBocMecu Ha (pone pasJiny- 
HbIX yROOpeHuhH: 


Kommuexc yqoopennit Poe w NP  NPK NPKCu NPKB NPKCuB 


| 
Comepwanuve knepepap%... 0,07 0,45 1,6 0,4 17,0 6,2 24,8 | 
/ 


Ha munomunke, re BO BCeX JKeJIMHKAaX ObIWIH BHECeHbI MOIHOe yOOpeHHe 
(NPK) u Meyb, Bce OAHHHAAWAaTb NONYJIAWHH KJICBepOB COXpaHHWJIHCb, HOp- 
MaJIbHO Pa3BHBaJIHCb, OOWJIbHO WBeIM H MIOMOHOCHIH. TakKHM O6pa30M, Meyb- 
MOBbICHJIa YCTOHYMBOCTh KJIeBepa H aJla CMY BOSMOXHOCTh TepeHecTH KpaH- 
He HeOarolpuvATHble yCJIOBUA BecHpt 1952 r. 

PHJOM UCCIe€OBaHuH Oba YaCTHYHO BCKPbITa MIpHywHa MOBbIMeHHA 
MOPOSOYCTOHYMBOCTH PaCTeHHii MO BJIMAHHEM YIeHCTBHA MeqH WW Jpyrux 
MukKpoossiemMeHTos. T. B. Sa6sryna ('!) oTMedaeT CNOCOGHOCTh Me TOBbIMAaATb 
CTaOHJIbHOCTb KOJJIO“AOB OesIKOBO-MMIMeHTHOrO KOMIMWIeKCa MwacTHua, YTO, 10 
ero MHeHHIO, yJlyullaer MpOUecchl O6pas0BaHuA H TOPMO3UT TMporlecchl pa3- 
pylwenua xsopodpusta. MM Obwio WoKasaHO MOBbIMMeHHe YCTOMYMBOCTH XJIOpO- 
(Pua B JMCTbAX NOL BIMAHHEM Me M BbIACHEHO, UTO MOBHILIeHHOM YCTOH- 
UMBOCTH XJMOPOHJJIa B STAHX CJLyYYaAX COOTBeETCTBYeT MOBbILeHHaAd ycToiwun- 
BOCTb IlIacTHA, B CBA3H C 4eM YLOVIbIMe COXPaHHeTCA MKM3Hb OTIeJIbHBIX 
KIeTOK, a B OOMeH CIOXRKHOCTH UM WesbIxX Opranos. M. M, Oxynues (*) TaKxKe 
OTMeYaeT CHOCOOHOCTh Me OKa3bIBaTb CieWMu4YeCKoe WelvCTBHe Ha XJIOpo- 
(pus B CMbICe ero CTaOHIM38aLHH HW WpeOXpaneHHA OT paspyiwienusa. Bce 910 
AaeT B PYKH paOOTHHKOB Ce/IbCKOrO xo3sHiicTBa MOryyee CpekCTBO TO ympaB- 
JI€HHIO IPHpPORON pacTeHuli U OCYLLECTBIeHHIO HX HallpaBJIeHHOTO BOCIMTAaHHA. 

Oco6eHHo OouIbIIoe 3HaYeHHe IpHOOperaioT MuKposTemenTH Cu u B aaa 
IIpOABHXKeHHA KIeBepocesHuA B CeBepHoe Saypasmbe, rae vacro na6sloOmaercH 
NOWHOe BbIMALeHHe KJICBEPOB. 


MpqeibcKn HayYHO-nCCeOBAaTeIbCKUM CTaHOoHap TloctynHa0 
YpanbcKoro dusnaia Akayemun nayK CCCP 9 VII 1953 


UWHMTHPOBAHHAS JIATEPATYPA 


*T.'B. 3a6ayaa, Tp. Uysamick. c.-xo3. nuct., 1, B. 1 (1938). 2 M. M. Ox yu- 
nes, Tp. kon. 10 MuKpossementam, 1950 r., crp. 371—380. *M. M. Oxyuyes u 
M. H. Cuaepa, Yu. 3anuckn Tomck. roc. yaus., Ne 3 (1950). 4 JI. WU. Ceprees 
uK. A. Cepreesa, JAH, 22, Ne 9 (1939). 5M. A. Ulkoabuuk, 3nayenne 
MUKPOSICMCHTOB B KH3HH pacTeHui MH B semmeqenuM. WUsy. AH CCCP (1950). 
° W. W Lawles, Citrus Industr., 22, No. 8 (1941). 
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Wokaagn AKkangemun Hayrx CCCP 
1954. Tom XCV, N 6 | 


PHSHOMOFHA PACTEHHH 


A. Tl, WLEPBAKOB 


HOBBIE JIAHHbBIE O HAKONMJIEHHH 3JIEMEHTOB 30JIbI A ASOTA 
PAS JIMUHbIMM TKAHAMUM JBYXJIETOK XBOMHbIX NOPOL 


(ITpedctasaexo akademukom B. H. Cyxaueeoim 20 XI 1958) 


HisBecTHO, YTO pa3sIMYHbIe TKaHM O§HOrO HM TOTO Xe OpraHa usMosoru- 
“4eCKH HepaBHOUeHHb!. Bowee Toro, B mpowecce pocra Hu pasBUTUA pacTUTeb- 
Horo OpraHusMa OHH H Te Ke Opranpl MU OOpasylollve HX TKAHH H3MeHAIOT 
epon PusMomoruyeckue dbyHkuuH. HanGomee moO 3TH pa3zMuNA NOKa3aHbl 
B OTHOWICHHM aHaTOMMYeCKOrO CTpOeHHA, PUTOCHHTE3Aa, WbIXaHUA, TpaHcmupa- 
UHM, depMenTaTHBHbIX Mpoueccos (1°) Hu HeCKOMbKO MeHee B OTHOIUEHHH HO- 
TpeOJICHHA H HaKOMJI€HHA MMTATeJIbHBIX BellecTB MouBbI (1°). TlocaequHee ele B 
MeHbUIeli Mepe OCBELLCHO IIA CeAHUEB JIPEBECHBIX MOPOM, YeM WIA Ce/IbCKO- 
XO3AHCTBCHHBIX KyJIbTyp (!'). 

B cBxa3H C 9THM TIpecTaBJIAJIO HHTepec MpoOcseLuTb pacnpemesenne 9sue- 
MECHTOB 30JIbI H a30Ta B Pa3JIMYHbIX UaCTAX HAJ3CMHbIX HW WOM3CMHbIX Opra- 
HOB Ce€AHHUCB XBOMHbIX MOpOA B TeYeHHe BereTalHOHHOTO Tepvora *. 

MatepHasJioM CJlyKWIH CeAHIbI ABYXJICTOK JIM, COCHbI VM JIMCTBeHHHUbI, 
BbIPOCWIHe Ha CpeAHeEONOT30/IeHHOM cyraMHKe IloqMocKoBuHoro Jiecxo3a (UYep- 
KH30B0). OOpa3ibl pacTeHult Opasimcb exKeMeCHYHO, HauHHan c 19—24 IV qo 
1—2 XI 1948 r. B3aro Bcero 7 mpo6. Merogquka B3xATHA poo onMcaHa HAMA 
B Iipembiyuux padorax (!*). Smecb yKaxKeM JIMUIb HEKOTOpbIe MeTOMYeCKHe 
eTaiu, paHee He oTMeY¥eHHble Hamu. HaunHasx CO BTOporo CpOKa B3ATHA 
mpoO y cOCcHbI H C TpeTbero cpoKa y eJIM, CTBOJIMKM BMecTe C XBOeH HM KOPHA 
(MocleqHve y JIMCTBeHHMIbI — Cc HepBoro CpOKa) AeIHIMCb Ha [Be WIM TPH 
yacTv, IpHueM B BepxHel wacTH (BepxXHui Apyc -— NMOMeYeHHHI B TaOuJIHLe 
3HakoM I) ObIIM MpeAcTaBJeHbI KaleHqapHo HawOoJlee MOJIO{ble XBOHHKA, 
BePXHAA YaCTb CTBOHKA M IIPeHMYUeCTBEHHO TOHKHE BCaCHIBAIOLIHe KOpHY; 
B cpequeh uacru (cpeqnui apyc —II) HecKouIbKO Coulee CTapbie XBOWHKY, 
TKaHH CTBOMKa WH Goulee MOJOLaA NpOBOAAULad YaCTb KOPHEBOH CHCTeMbI H B 
HWwOKHeH yvacTH (HWKHU apyc*—III) KamenfapHo CaMble CTapble XBOMHKH, 
TKAaHH CTBOJIMKa H HavOoJlee TOJICTad, CTapad YacTb MpOBOMALWLeH CHCTeMBI 
Kopusa. Ecum paccMaTpHBaTb 9TO JeleHve TKaHeli XBOH, CTBOAMKOB M KopHeli 
B cBete Teopun Kpenke (°), To nepBaa npynma TrKaHeH OyeT MpeAcTaBJATL 
Co6010 HanGoulee cTapble M0 BO3pacTy, BTOpad MeHee CTapple H TpeTbA — 
caMble MOJIOZble YaCTH 9THX OPraHoB. 

B neppple 4Ba cpoKa B3xATHA mpo6 —- B alpesie H B Mae — XBOA UH CTBO- 
JIMKH Y COCHbI HU ev, a Tak2Ke CTBOJIMKH Y JIMCTBCHHUUbI anadIM3MpoBaHCb 
leHKOM, 6e3 pasnesenua. Y JIMCTBeHHUIbI B alpese HB HOAOpe XBOA He 
Moria ObITb MpoaHasIMsupoBaHa, TAK Kak OHA WJM elle He OOpasoBanacbh MIN 


yxRe Onlaa. 
B ra6uuue 1 maubl pesy/IbTaTbI AHaJIM30B, XapakTepH3yloulMe paciipelete- 


HHe 30JIbI, KaJIbIMA WH MarHus B pa3JIMIHble CpOKU BereTawHOHHOTO NepHosa. 


* B neppuuom yueTe u oO6paGoTke wccmenyeMoro MaTepHana MpHHMMala yuacTHe 
A. A. Jlasapesa; xHMMueCKHe AHAIMSbI BbIMOMHCHPL B. ®. BanuKoson. 
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Ta6auua 1 


HAaA3E€MHDIX H NOASECMHDIX OPraAHOB ABYXACTHH X 
JlucTBeHHHOa 


% Ha CyX. BeC) 


H JIMCTBEHHHILDI (B 
CocHa 


cOCHBI 


CTBOJIHKH KOPHH XBCH CTBOJIMKH KOPHH 


XBOA 


SO Onmein ea 


3) aie a 


SASS, 
|| | 


coon eo NT 
=OIrm~W 


MarHHA B pasAIHYHbIX YacCTAX 


Y 


CeAHUEB eH, 


Ee 1S 


ComepxXanHune 80Nb, KAaTbIHA 


Cpoku 


4344 


CTBOJIHKH KOPHH 


XBOK 


B3SATHA 


CN CS 


mpo6 


a 


Sen enl 


CaO 


CaO 


CaO 


| SSS RS | 
sMOOOO 


SAN OOS ID Or 


MgO 


MgO 


MgO 


MAN OD SH Ot 


Ws 9Tux WaHHbIx HeOOXOAMMO OTMeTHTb, ITO B xBOe eJIM, COCHbI H JIMCTBeH- 
‘AHIBI MpOWUCHTHOe COMepKaHhe 30JIbI, KaJIbUMA MH MAHA, Kak MpaBuuio, no- 
BblllaeTCA OT BepxXHero ApyCa —CaMbIX MOVIOAbIX XBOMHOK — K HWxKHeEMy — 
CTapbIM XBOMHKaM. HeckouJIbkKo MeHee oMmpeseleHHyi0 KapTHHy NOKa3bIBaer 
XBOA COCHbI HW OTYACTH JIMCTBCHHUIbI B OTHOWICHHH MarHusa; B 9TAX cuyuaAx 
-HaOulioqa10cb HHOTLa Ooslee BbICOKOe COMep2%KaHHe MarHusd Y XBOHHOK, pacio- 
JORKEHHEIX B CbeAHeM spyce cTBomMKa (II), m0 cpaBHeHutio c BepxHuMu, Boulee 
‘Monogpimu (I), 4 HuxHUMU (IIT), 6omee cTapbiMu. Cozepskaaue KasIust, a30- 
‘Ta M ocopHolt KUCHOTH, Kak MoKa3aIM Halla ucceqoBaHHa, HaoOopor, 
-SaKOHOMEPHO CHH2KaJIOCb OT BEPXHHX XBOHHOK K HH?KHHM, KaJlenmapHo Oosee 
CTapbiM y BCex pacTeHHit. 

_ B crsoumkax M KOpHaAX KapTuHa Oba HHax. Hakormenve 9aseMeHTOB 
“30JIbI H a30Ta B STHX OpraHaxX BO BCEX CJlYYaAX CHW KaIOCh OT KaJleHapHo 
MOJIOJbIX K CTapbIM TkKaHAM. HexkoTopoe HckKsIIOueHHe MpekcraBala JIM 
AMCTBCHHHWa, B CTBOJIMKaX KOTOPOM COZepKaHHe 30JIbl, KaJIbIIMA WM MarHua 
CHMKaJIOCb OT BepXHel, HanOojlee MOTOMON YacTH K CpeqHeH HM 3aTeM CHOBa 
NOBbIMAaTOCh B HMKHeH, HMelouleH HanOoulee crapble TKaHH. Oco6eHHO 9TO 
PesKo OblIO BbIpaxkeHo B uloJIe H B aBrycte (4 u 5 cpoxn). 

CyeqoBaTesbHO, pactipesesenve 30Jbl, KaJIbI[MA H OTYACTH MarHHa B xBoe 
y C€AHIEB XBOHHDIX MOpO MpeAcTaBJIeHO B HHOM IJlaHe, UeM B CTBOJIMKaX H B 
KODHAX. Eciu B xBoe OOJlee CTapble XBOHHKM XapaKTepH30BasIMCb HaKOIWenHu- 
€M 9THX SJIEMCHTOB MHTaHHA, TO B OCEBbIX OpraHax, HaoOopoT, HaHOowee 
MOJIOZbIe TKAaHH HMeJIH H Oovlee BbICOKOe COMepKaHnhe 3OJIbl, KaJIbUMA WH Mar- 
Hua. Ilosromy cyliecTByloulad WO CHX Nop TOuKa 3PecHHA, YTO KaJIbIM Ha- 
KallJIHBaeTCA B CTapelOUlHX OpraHax MW TKaHAX, eCJIM BO3PAaCT MOCeNHUX pac- 
CMAaTpHBaTb KaJIeHapHo, MO KpaHHel Mepe B OTHOLICHHH CTBOJIMKOB HM KopHelt 
ABYXJICTHUX CCAHUEB XBOHHbIX MOpO, He NowyyaeT NoATBepxeHUA. Ilon06- 
Wad TOUKa 3peCHHA MOET ObIT MPHHATA TOJbKO ia XBON. He yKaqbIBaloTcCA 
OTMCYCHHbIe HAMM 3aKOHOMEPHOCTH PaclipeseseHHA 3O0JIbI KaJIbUMA HM Marna 
B Pa3JIMUHbIX MO BO3pacTy TKaHAX XBOW, KOpHeH HM CTBOAHKOB HM B TeOpiio 
WHKIM4YeCKOrO cTapeHua wu OMOJIOwKeHUA pacTeHul H. I]. Kpeuxe (§). Onu- 
pasch Ha Hall JaHHble, MOXKHO JIMMIb CKa3aTb, UTO 3AKOHOMePHOCTH HakKOII- 
JeHuA, a TaKKe WU NOTPCOJeHHA 30JIbI, KAJIbILMA HW MArHuA B pasJIMYHbIX NO 
BO3pacTy (KaJIeHZapHomMy usin mo KpeHke — Oe3pa3JIM4uHO) JIMCTOBbIX OpraHax 
He MOTYT pacnpocTpaHATbCA Ha MOMOOHbIe Ke BOSPACTHble TKAHU JPyPux op- 
raHoB. OueBuHO TakxKe, YTO y CeAHICB JPeEBeCHbIX NOPOT, B OTMMUHe OT OF- 
HOJICTHAX PACTeHHH, MPOMOJMKHTEIbHOCTb MOMHOPO WHKMa PasBUTHA JMCTOBBIX 
OpraHoOB OTIMYAeTCA OT MIPOMLOJDKUTeMbHOCTH Pa3BUTHA CTBOJMKOB H KOpHeH, 
YTO MPOABAeTCA B PasIMUHAX MOTPCOJeHUA WH HAKONMJeCHHA HEKOTOPHIX NMTa- 
TCJIbHbIX BeLILeCTB. 

Kak CKa3bIBaeTcs, BbIBO, O pacipesesIeHHH KaJIbIHA B CBASH C H3MeHe- 
HMeM BOspacTa TKaHeli uM OpraHos cesaH Opin J]. A. CaOunnnbim Mu Apyrumn 
CTCYCCTBCHHbIMM UM 3apyOexKHbIMH MCCeLOBaTeIAMH Ha OCHOBAHHH TOJIbKO 
aHasu3a JIMCTbCB H MPOHSBOIbHO pacmpocTpaHeH Ha Apyrve opraupl (1°). 

Jlasee HHTepeCcHO OTMETHTb, YTO IIPOWeHTHOe COMeEPHK ae 9IEMEHTOB 30VIbI 
WM a30Ta B TeveHHe BereTaUMOHHOTO WepHoja B Pa3sJIMUHbIX TKAHAX XBOH, 
CTBOJHKOB H KOPHeit U3MeHAETCA, TO NOBbIMNAaACh, TO CHMKaAcb; IPHyeM 9TH 
H3MeCHEHHA He BCerla OOYCOBIMBAIOTCA H3MCHCHHAMU TeMMepaTypbl UM BJlax- 
HOCTH BHellHeli cpewbl H OTPaxKaloT ciemudPuyeckHe OcOOeHHOCTH OOMeHA 
pa3IMUHbIX TOpom M ux opranop. Panee oTMeyeHHaA HaMM MepHOAMUHOCTb 
HaKOMeHUA CyXOPO BelleCTBA B Pas/IMYHbIX OPranax ABYXJICTHUX CeAHILeB 
(2) nomyauna B RaHHOl paOoTe MoATBepxKMeHve B TMepHOAMAHOCTH HaKON- 
CHUA TMTATeAbHbIX BeIeCTB MOUBHI, XOTA HM He COBMaMarwouled BO BpeMEeHH 
u 0 ypoBuio. OpnaKko 9TH (paKTbI 3acIyKUBaloT Ooee WeTabHOrO paccMoT- 
pene, " 7 

Hakone mpemcraBideT U3BeCTHBIi MHTepec PakT OJHOBPeMeHHOFO Hakon- 
J@HUA MarHuA WM KasbILMA B TKAHAX PACCMOTPCHHHIX NOPOZ, OCOOeCHHO pe3ko 
BbIPaXKCHHbIN Ha JIMCTBEHHHILE. 
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Iho cux Mop ObINIO H3BECTHO, YTO KaJIbIM ABJIACTCH AHTATOHHCTOM MarHHto 
U Mp BbICOKOM TOCTyMIeHHH Nepporo B pacTeHHe, NMOCTyNMeHHe MarHHus 
OJ2KHO TOpMo3suTpead. Hain WaHHble He MOSBOJIAIOT YTBepKaTb 9TOMO.) 
Boslee Toro, eCJIM BbIPaSHTb Halll JaHHbIe NO HaKOMIeHvIO KaJIbUMA MH Mar- 
Hua (Ta6J. 1) B MUJIMaKBHBaIeHTaX, TO MOXKHO JerkKO yOeMHTbCA, YTO NO- 
cTYMIeHHe MarHua (OCOGeHHO B JIMCTBEHHHMY) He TOIbKO He TOPMO3HJIOCb M0- 
BbIIMCHHbIM MOCTYIICHHeM KaJIbIIMa, HO MaxKe BOspacTaso. DToT MakT TakxKe 
rIpeMCTaBAAeT HHTepec MIA H3yYeHHA CHellMPUYeCKUX OCOOeHHOCTeH 30/IbHOO 


TIHTaHHA CeAHUeB ApeBecHbix nopon (8). 


WUncturytT seca HocrynuJo 
Axanemuy ,HaykK CCCP 20 XI 1953 


UMTHPOBAHHAS JINTEPATYPA 


1B. P. 3aneuckuli, M38. Kuescx. momutexu. uuct., 4, 1, 1 (1904). 2 B. P. 3a-| 
Aeuckunk, Mss. Capar. yuus., 4 (1923). *B. FT. Anekcaungpos, 3an. Hayyno-} 
WpuK. OTA. Tudaucck. Oot. cama, 3, 1 (1922), 4 A. HW. Cmupuos u corp., Tp. 
Toc. unct. Ta6akoseg., 46 (1928). °C. J. JIppos u JI. H. Bepesnerosckad, 
SkcnepumenT. 6otanuka, cep. 7, 1, 135 (1934). © H. Il. Kpeuke, Teopua mukanye- 
ckoro CTapeHua Hw OMOOMKeHUA pacteHHh. M., 1940. 7 A. JI. Kypcanos, Pu3snosorua 
pactenui. Kypc Oorannkn, 1, 3 (1940). §& H. M. Cucakan, Buoxumuyeckad xapak- 
TepHcTHKa 3acyxoycToHunpoctu pactenni, 1940. °® A. Tl. ULepOoakos, Buoxumus, 
10, 1 (1940). 1¢7. A. Ca6uuun, Munepanpyoe mnutanne pactenni, 1940.) 
=e Ske JL. BROMO By aan 3 (1951). 2 AS IE Tile pio KO By HeA ACy tam 
3apesa, Bwana. , Oty. Ononornn, 57 (4) (4952). 4 A. TT: e 
JLAH, 70, Ne 6 (1950). Bae! ee ae 
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HMoxaage Akagemun Hayr CCCP 
1954. Tom XCV, N 6 


SOOJIOL HA 


| 


H. B. EBPOMEMUWEBA 


CBA3b MEHQLY XAPAKTEPOM POCTA HM NEPEXOJZOM B TIOKATHOE 
COCTOAHHE Y MOJIOJ.M O3EPHOrFO JIOCOCA (SALMO SALAR 
L. m. SEBAGO GIR.) 


(IIpedcraereno axademuxom E. H. Tlaeaosckum 17 II 1954) 


_ Tlepexog B NokaTHoe cocTosHHe y IpOXOAHbIX JOCOCeli MpemcTaBJAeT OCO- 
ObIii OMOJIOTUYeCKHH 9TAaN, B TeYCHHeE KOTOPOrO (hOpMupyIOTCA CBOLICTBa MOJIO- 
TM, HEOOXOZHMble [JIA 2%KH3HH B HOBOH Cpeqe — Mope uM o3sepe (1%). TIpu 
HMCCJIe€OBaHHH H3MeHeHHIl OpraHH3Ma Y MOJIOLM JaomwKcKoNO JIOCOCA, CBA3AH- 
HBIX C HepexOOM B NOKaTHOe COCTOAHHE B TIPYLOBbIX YCJIOBMAX, aBTOpYy (co- 
BMecTHO c Hycen6aymom, 1951—52 rr.) npuxonutoch Ha6OMaTE clemyioulne 
ABJICHHA: CPe€MH TOMOBHKOB B Mpesetwax OMHOU PasMepHO NMpynnpl (pH mo- 
caj{Ke), BOCIMTbIBAeMBIX B YCJIOBHAX OJHOFO H TOTO Ke Upya WU MOCTHPIWX K 
MOMeHTYy HaGJIIOMeHHA CXOHOrO pa3Mepa, YacTb IpHoOperada I2KCTepbep H 
OKpacky, XapaKkTepHbie MWA NOKAaTHOH MOJIOMM — cepeOpsAHOK, Apyras we yacTb 
B CepeOAHOK He MpeBpalllasacb. [locmeqHve, HaSBaHHbIe HAMM CepeOpHcTbIMU 
NOCOCAMH, OTIMYUAIMCh OT CepeOPAHOK CXOAHOPO pa3sMepa MeHblel MporoHnn- 
cTocThlo (puc. 1), ocoOeHHOCTAMM OKPacCKU (Pa3/IMYHMbIe MOMePeYHbIe MOJIOCHI 


o 


Puc. 1. Mosogb mwakoxwckoro JOCOCA, BbIpaleHHad B YCJOBUAX OHOTO 
ey Da 
mpyua. Bospact 15 mec. a—cepeOpalka, Minna 14,7 cM, Bec 31 r; 6-— 
cepeOpuctThiii; muna 14,7 cM, Bec 36 1 


W KPACHble MATHBILIKH, 2KEJITO-3eJICHOBATHIM OTTCHOK Tea HM MaBHHKOB, Cepo- 
RaTblli OTTeHOK Opiolika), Gobel yIHTaHHOCTbIO H XOPOLIHM pasBHTHeM 
NOMOCTHOH 2KUpPOBOH TKAHM. CBOMCTBeHHbIe cepeOpxHKaM H cepeOpucTbIM JIOCO- 
CAM OCOGCHHOCTH O6YCJIOBJICHHI, MOBHAHMOMY, pasHHieH B ypoBHe H Xapak- 
Tepe oOMeHa. Bosmpulad yIMTaHHOCTh, HasMyHe MOMOCTHOrO Apa H MCHbHIad 
TIPOTOHUCTOCTh CepeOPHCTHIX JOCOCeM CBUMETEILCTBYET O TOM, YTO HHTCHCHE: 
HOCTb OObeMHOrO pocTa y HX Bbllle, yeM y cepeOpAHOK. 
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i Hac wHTepecopal BoMpoc 0 MpHyAHax OOpasoBaHHA CTOND pa3JIH 4a jolllAx- 
‘Ca py cpequ MOJOZH, OMHOPOAHOH MO BOBpacTy, NPM OAMHAKOBbIX JIMHelt- 
HBIX pasMepax, H HaXxOsIlelCA B OMHHAKOBBIX YCJIOBUAX. 
. Ilopunumomy, OObACHEHHE YKaSaHHOPO ABJICHHA CJleyeT HCKaTb B Mped- 
MMECTBYIOULCH HCTOPUM PasBUTHA MOJIOM HU, BOSMOXKHO, B XapakTepe pocTa Ha 
| Oonee paHHHx sTanax pasBuTua. Bes BbisicCHeHua OcobeH OcTeli pocta u pas- 
BHTHA B TeYeHHe NepBONO TOa MKUSHU, KOTOPble BIMAIOT Ha MpeBpalenue B 
cepeOpAHOK, He MOXeT ObITh pellleHa 3aaya yupaBJeHUA HepexoOM B NoKaT- 
HOe COCTOAHHE. 

Hicxoqa 43 H3JIOX%KeHHOTO, MI TOCTaBMWIM 3aqauy MpocequTb BANE MC- 
XOMHOPO BeCa CeMOJIETKOB HW Pa3SHbIX YCJIOBH PasBUTUA B MepBbIit PON XM3H 
Ha ipeBpalileHve Hx B CepeOpsHoOK. Jia 9TOH WemH oceHbIo 1952 r. B OnMH 3 
tpygos [IpuosepcKoro pri6Horo saBoma nwoulagEIo 1700 m2 6pim0 oTcaxKeHO 
1690 cerouleTKoB wlaqoxcKoro mococs. Bowpuiaa uacTh MosO_M Oba pasOuTa 

Ha pasMepHble PpyNMbl, KaxKMad H3 KOTOpbIX CHaOKaacb Oco6oOH MeTKOII, 
| CerovleTKH JI0coca OTOMPaJINCh H3 YHCa MOMOZH, BOCTINTHIRAeMOH B Mpyzax, 
| *~pasIMGarouluxca MO YCJIOBUAM BbIpallluBaHHua. 

B ra6. 1 npeqcrapienHa xapaKTepHCTHKa MOJIOMM B pa3Hbre MepHomb uv 

Jo kona BbipauuBanusa. IIpusegenupie TaHHbIe NOKA3bIBaIOT, YTO HaHGOUIb- 
Iee KOJIMYeCTBO CepeOpAHOK HM pbIOOK BeCbMa GOJIM3KHX MO OKpacke K cepe6- 
paHKaM — louTu cepeOpxAHOK — OKa3aJIOCb Cpe MOJO, UMeBIel cpenHuit 
Bec B BO3pacTe 5,5 Mecsalles (cerosieTKH) 14,2 r, K HaYay BTOporo roma 
“kv3Hu 16,7 r, a K MOMeHTY CilycKa Mpyya 30,3 r. SaTem culeayer MONON co 
CpeQHHM BecoM cerovleTKOB I] r, romoBpukos 12 ru kK cnycky mpyga 19,9 r— 
25% cepe6paHoK. 

Kpome Toro, B Ipyze BbiIpalMBasoch 405 miryK cerovleTKOB, KOTOppIe He 
pasOuBaJIvcb Ha pa3MepHble Mpymubl. Cpequuli Bec ux K 10 oKTaOpsa ocTur 
8,0 r, K KOHILy Hepporo roma 9,0 r, a K MOMeHTY crycka mpyya 16,9 r, c Ko- 
ae6anuamu oT 8 go 35 r. B ato rpynne u3 43 mT. MomonM, ocrTuruteli K 
MOMeHTYy cItycKa ipyfa cpefHero Beca 
31,9 r, 6bIm0 O6HapyxeHO 10 cepeOpaHOK. 
Cpequ MoOqu co cpeqHHM BecoM 22,4 r 
yuteno 10 ppi6oK, 61M3Kux TO OKpacke K 
cepe6paHkam, u 3 cepeO6paxHKu. Mouogp, 
He IipeppaTHBlaAcA B CepeOpAHOK, OTHO- 
CHlacb MO OCOG6CHHOCTAM OKPaCKH K Ce- 
PeOpHCTHIM JIOCOCAM MH CepeGpHCTHIM Iecr- 
pATKaM. 

TlomyyeHHble pesyJIbTaTbI Cc HecoM- 
HEHHOCTbIO [OKa3bIBaIOT, 4TO BbICOKHH 
TeMII pOCTa B MepBoe ETO KH3HH CMOCOO- 
CTBYe€T YCKOPeHHOMy MIpeBpallleHHlo B Ce- 
peOpsHOK, T. €. JOCTH2KeHHIO MOKaTHOTO 
COCTOAHHA B HavOoulee PaHHeM Bospacte. (Humax wu? FY o 

CpaBHeHHe MOsIyYeHHbIX JaHHbIX C pe- (952 1953 
3yIbTaTaMH OMbITOB 1952 r. nNoKa3auo, 
auto ep 1952 r. cepe6panku, molimannpe Pxc. 2. Cpeaunit cyrounstt mpupoct B 
H3 IIpy0B B Mae H MOMOBMHe HIOHA, uMe- P°°® Y MOLOTY ieeeere MOCOCR- 
mu Bec oT 10 no 24 r (same 13—16 r), i 
peako 10 r. BpiacHutocb TaKkxe, 4YTO 
nepHod PopMHpoBaHHa CBOHCTR cepeOpAHOK y MOCOCeH BTOpOTO rosa *KH3HH 
MpPUXOHTCA Ha KOHeIL Mad — HayaJlO HIOHA, Y MOJIOAM TpeTbero rosa %XKH3- 
HH — TIPeMMYILecTBeHHO Ha NepBylo nouoBuHy Max. TakuM OOpasoM, OKa3bI- 
BaeTca, UTO B ONbITe 1953 r. MOMODHIO JOCOCA Ob MOCTHrHYT, a B pane cry- 
yaeB H IIpeBbIIeH CpeMHHM Bec, XAPaKTePHDIM MIA CepeOpaAHOK, MOOBITHIX H3 
MpyOB B COOTBeTCTBy!IOMNH nepHon 1952 r., mH HecMOTpxH Ha 9TO OOVJIbIIMH- 
CTBO MOJIOMM He MpeBpaTHJOCb B CepeOpAHOK. 

Jina o6baAcHeHHA MOJIYYeCHHBIX Pe3YJIbTATOB MbI OOpaTHJIMCh K aHaJHsy 
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oco6eHHocTeii pocra B pasHble Nepvoyb BbipalujuBanua. Ha rpaduKe (puc. 2} 
W300paxkeH CPeHECYTOUHLIN MpPHpOCT MOJIONM JIOCOCA B OTAeJIbHbIC MePHOAb 
BbIPallMBaHHA, XAPAKTePH3y!OUlMll MHTCHCHBHOCTb pocta. Kak BUAHO H3 rpa- 
(puKa, HaHOOJIbIeH HHTEHCHBHOCTH OCTHT pocT MOON B NepHog c 8 Max TO 
12 wroua. [Ipoapmenue xe HaHOoulee OypHOrO pocTa CileqyeT, NOBHAHMOMY,) 
OTHECTH K elle Goslee C2xKATOMY ICpOKy: BTOpasd MOOBUHA Mad — epBax MOJ0-) 
BHHa HIOHA, TaK KaK KOPMHOCTb IIpya MOcTHraJia MaKCHMaJIbHOrO Pa3BUTHAl 
MMCHHO B 3TOT Tepvox. TemneparypHblli pexxkHM Mpyfa Obl Take Ocobo 
OarOMpHATHHIM [WIA MOBbILEHHOH HHTCHCHBHOCTH pocTa y MOJIOAM — cpeqHe- 
CYTOUHbIe TeEMMeparypbI BOAbI B YKa3aHHbIit MepHom OpwiM Ha 3—5° BBIINe: 
OODITHBIX. 

[losTOMy MOXKHO BBICKa3aTb pe AMOIO*KeHHE O BOSMOXKHOCTH HeCOBMase-} 
HHA YCJIOBMH, OOecneuHBalollux OypHbIli pOcT, c OAHOH CTOPOHBI, H yCJOBHU,, 
HeOOXOAMMBIX JIA Mepexoga B MOKaTHOe cocTrosHHe —c Apyro. Bo3sMoxnxo, 
4YTO B oMbITe 1953 Pr. BhICOKAaAA HHTCHCHBHOCTb POCcTa, IPOABHBIWAaACA HMCHHO 
B TOT MepHO, Korgqa OObIYHO MpOUCXoAUT PopMUpoBaHHe CBOlicTB CepeOpAHOK,, 
OKa3ala Ha STOT Mpomecc TOpMosalitee BIMAHHe. B 3TOM Ciyuae BbICOKaA HH-| 
TCHCHBHOCTb pOCTa MOIIa H3MCHUTb COOTHOMIeHHe MexK\y MpoweccaMu JIMHeH- | 
Horo H OObeEMHOFO poctTa B HallpaBJIeHHU, XapaKTePHOM JIA CepeOPHCTHIX JO- 
coceH, T. €. YCHJIHTb MHTCHCHBHOCTb OObeEMHOrO pocTa, B pesybTaTe vere 
OOJIbDIUMHCTBO MOJIOMH JOCTHTIO cpeqHero Beca, XapakTepHOrO JIA MaliCKHX 
WM MIOHbCKHX CepeOpAHOK, HO B CepeOpAHOK He IpeBpaTHiocp. 

Toabko y uacTH HawOoslee KpyMHbIx Jococel, y KOTOpbIX (POpMHpoOBaHuHe | 
CBOHCTB CepeOpaAHOK HayHHaeTCA OOBIYHO paHblile, B HepBOH NOOBHHe Mas,’ 
3TOT Mpolecc ycMel OcyUlecTBUTbeA WO Hauadla BbICOKOM MHTeCHCHBHOCTH | 
pocta. | 

EcuiM WHTeHCHUKaNMA pocTa B TepHos (POpMupoBaHUA CBOIICTB CepeOps- | 
HOK MOXKET MPeCNATCTBOBATb OCYILeCCTBJICHHIO STOTO Tpomecca, TO BOTIpOc © 
TOM, Ha KaKHX 9Tallax CJleyeT MaKCHMaJIbHO YCKOPATb pocT, mpHooperaer 
oco60e 3HaveHve Mp paspaOorKe MeTOMKH yIpaBJeHUA TepexoOM MOJO 
B TlOKaTHOe COCTOAHHE. 


Buosoruueckuh MHCTHTYT Mocrynnuo 
JlenunrpadcKkoro rocyapcTBeHHoro yHuBepcutTeta 12 Il 1954 
um. A. A. 2Kqanopa 


LHTHPOBAHHAA JIMTEPATYPA 


1K. R. Allen, J. of Animal Ecology, 13, No. 1 (1944). 7 JI. CG. Beam 
PpiOpt mpecubix Bon, 1 (1948). *®T. B. Huxoapckui, H. A. Tpomueckag, 
rr. HW. Mopososan B. A. Hukyaesa, Pap 6accetina Bepxnet Meyopp, 1947. 


Jlokitagn Akanzemun Hayr CCCP 
1954. Tom XCV. N 6 


IKCIEPHMEHTAJIBHAS MOP®OJOFHA 


A. A. BPAYH u K. M. AKbIUIBEKOB 


BJIMAHWE MPEABAPHTEJIBHOU PEHTTEHH3ALNU 
PEWMMAEHTA MPH TOMONJIACTHKE KOK Y KPbIC 


(ITpedcraezexo akademuxom A. H. AOpuxocosoim 6 II 1954) 


IIpo6ema roMonsacTHku KOxKU MO CHX Top He Moya cBoero paspe- 
WleHHA. OOUlenpHHATAA TOUKAa 3peHHA Ha JaHHbI BOMpoc 3aksIOUaeTCA B TOM, 
4TO MOMbITKa TOMO- HM TeTepolJacTHKH OOpeyeHa Ha Heycrex (°). [Ipaxruye- 
CKOe 2Ke HCIOJIbSOBaHWe B XHPyPrHH TOMOTPAaHCIaHTalMN KOXKH OOOCHOBEI- 
BaeTCA MPHMeCHeEHHeM 93TONO MeTOLa JIA BPCMeEHHOMO MepeKiPbITHA OOJIbILHX 
MeekTOB B WeJIAX IpeOxpaHeHuA OT UpesMepHOH NOTepu Geka HM UCTOMeHuA 
OoubHoro. TomorpaHcniauTaTbl KOKU y uesOBeKa, Make BHayase Xopolo 
NpWxKUBIUHe, ciycta 1—2 mec. noce Mepecanku ucye3aroT. Jlo nocseqHero. 
BPe€MeHH H B OTHOLMICHHH MJICKOMHTAaWUIMX KHBOTHHIX TOCHOACTBOBaJIO MHeEHHE 
O HEBOSMOXKHOCTH NOJIHOPO KH JWJIMTeJIbHOrO MpWXKUBJICHHA HW HOPMaJIbHONO 
@YHKUMOHHPOBAHHA ToMOTpadciwaHTaToB KoxwKH (*). TomorpaHcnmaHTarTol, 
XOPOIWIO IIPH2KHBUIMeCA B MepBbIe AHH Moce OMepalluu, HEMHHYeMO OTTOpra- 
IOTCA OObIYHO B KOHUE TpeTbeH — Hayame 4eTBeEpTOH Hee. ITO ABJIeHHe: 
OObACHAIOT OnNOTOrHYeCKOH, GHOXHMMYeCKOM HECOBMECTHMOCTbIO TpaHcmiaH- 
Tata H xo3aHHa. B oTHOUIeHHH NOMOTWIAacTHKH cuHTaioT (°, 7), 4TO B HacTOA- 
lee BPCMA OCHOBHBIM BOIPOCOM TPaHCIaHTalHu ABJIAeTCA He XHPyprMyeckan 
TexXHHKa lWepecayKvw, a mpoOsemMa OuosorvuecKoro xapakTrepa — OTbICKaHHe 
cMoco60B YyMeHbINeHHA peakIMH OpraHv3Ma PelMMMeHTa Ha TpaHciVaHrar, 
T. €., HHbIMM CJIOBAMH, MpeooJeHve OHOJIOTHYeCKOH HECOBMECTHMOCTH TpaHc- 
JaHTata uv xo3avHa. Ilo qaHHOMy IlyTMM MH MOWWIM Kadexpbl OnOMOrHH u 
ructosiorua Kuprusckoro rocyapcTBedHoro MeHIIMHCKOrO WHcTUTyTa. B aKc- 
MepHMeHTax C HepecaKOM KOKU OT HOBOPOXMCHHbIX KPbICAT Ha MOJOBOSPeJIbIX 
WBYXMCCAYHBIX KpbIC YaBaJlOcb HOyYaTb MyTeM MOBTOPHOrO IIpHMeHeHHA 
MeHKaMeHTOsHOMO cHa (7, %) BO BCeX CJIyYaAxX MOHOe UW JLIMTeJIbHOe MpH- 
KUBICHHE TpaHCILIaHTaTOB, JOCTHaloWlUx TO pasMepaM IIPHMepHO MOJIOBMHDI 
nvoulaqw KOXKU XO38AHIHa. 

Mobi Mou 10 MYTH NpeoOeHHA HEBOCIIPHAMYHBOCTH POMOTPaHCIIaHTa- 
Ta peHTNeHH3samueH opraHu3Ma XO3aHHa. OcHOBaHHeM JIA STOO NOCH 
XOPOIIO H3BeCTHbIe (aKTHI, POBOPALIHe 0 TOM, 4TO OOJIYYeHHe 3HayHTesbHOH 
MO3O PCHTTeHOBCKHX JIyYel MPHBOMMT K TOPMO?KeHHIO TKAHEBBIX Ipomeccos. 
B muTepatype umMeloTca yKasaHua (°) Ha HCMOub30BaHHe MeTOJla PeHTTeHH3a- 
UHH Ip rOMOmMIacTHKe B WeAX MCTHHHOTO MpWKMBJICHHA TpaHcnlauTata, 
ONHAKO 9TH MOMbITKH He aJIM MOJIOHKUTEIDHBIX Pe3yJIbTATOB. 

Tleppaa cepua ombiToB OblJla NpoBeqeHa HaMH Ha OeJIbIX MaOopaTOpHbIXx 
Kpbicax. IlepecaxkuBaacb rowlan, GesBOIOCaH KOXKA HOBOPOKMCHHDIX KPbICAT 
Ha CIHHHY!O MOBePXHOCTb MOJIOBOSpeJIbIX KpbIC 2—2!/2-MecH4YHOPO BOspacra. 
B ofHHX CuLyYaAx HCMOMbZOBaaCb B KayeCTBe OHOpa BCA KOMKa KPbICeHKa 
38 UCKJIIOUCHHEM KOXKH TOUOBbI H KOHeEYHOCTeH, B JPYrHx CJLYWaAx — KOKA 
ROP3asbHOM MOMOBMHDI TYOBUIIAa. TakHe TepecayKn Obi CheaHbI Ha 7 KpbI- 
cax. Kppicbl o6yaaJINcb 3a JeHb MO MepecaqKu B yCJIOBMAX MOBepXHOCTHOH 
yeHTreHOTepanun — mpH 90 B, 4 Ma, (bubTp | MM Al, paccrosune 24 cm. Kppicpr 
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pacTArHBaJIHCb Ha CTaHKe UH OOsY4aJIMCb CO CTOPOHbI CIMHHbI; IPH STOM 9Kpa- 
HHpOBawlacb JIHIb FOJOBa MOMOMbITHBIX XKHBOTHBIX. OOsyyeHve MpoHu3BoH- 
JOCb OMHOKpaTHO, 1O30H 1000—1200 r. 

M3 7 Kpbic TOJbKO Y OMHOH TpaHCMIaHTaT He IIpHKHJICA C CaMoOro HayaJa. 
Ou pHoopes BcKope MocJe NepecaaKH MO BHeLWHeMy BUY XapakTep CTpyla u 
yepes j[Be HeleIH oTMaJl. SaxuBJeHHe MeekTa B KORKe XO3HHHA MPOM3OMIJIO 
IyTeM CTATHBaHHA KpaeB pa- 
Hpt. Uepes Mecall mocsie omepa- 
IMM ObWI 3aMeTeH JIMLIb CileL, 
OT paHeBoro leteKTa B BH 
y3koro pyOlla. 

Y octTasibHbix 6 Kpbic HMe- 
JOCb XOpollee TlepBHYHOe MpH- 
X*KHBIICHHE  TPaHClaHTaTos. 
YxKe cO BTroporo WHA HadJIO- 
aulocb CHJIbHOe NMOKpacHeHHe 
TpaHCIaHuTaTOB, OOYCJIOBJIeH- 
HOe BpacTaHHeM B HHX KpOBe- 
HOCHBIX cocygoB. Uepes 7— 
10 qHeH TpaHchaHTaTH Mo0- 
KPbUIMCb TyCTOK LepcTbio. 
UlepcTHpri mokpoB Ha TpaHc- 
mulauTatax B aJIbHeHIleM CTat 
oco6eHHO MbUUHbIM, H G6ularo- 
Japa 93TOMy TpaHcriaHTat, 
yepe3 MecaIL Mocme mepecaak 
XOPOIIO BbILeIAICA, HCHO OT 
PpaHHUMBaAcb OT KOMHOFO NO 
KpOBa XO8AHHa. 


Puc. 1. Mukpodotorpapua cpesa uepes CcOcoK H 
MOJOUHYIO #KeNe3sy MOHOPa, pasBuUBLIyIOCA HW Mpocy- 


mlecTBoBaBllyl0 16 Mec. Ha CIMHe pelunuenta. C poctoM KpbiCcbl Haga 
<x 70. MUK — mMonounan #Kee3a Aaloch YBeIMUeHHe IWIOuWary 
Tpancnantata. epcrupti 


MOKPOR Ha TpaHCwiaHTaTe oCcTaBaJICH YycTbIM Ha BCeM ero NpOTAKeHHH 
OyHako c Havasa YeTBeEpTOrO MecAla Moce MepecadKu y BCeX KpbIC Hava 
NOABJIATbCA Ha TPpaHCMIaHTaTaX OTeJIbHbIe A3BOUKH. OHM ObICTPO 3aKH 
BaJlH, HO Ha CMeHY MM MOABIAJIMCb TakWe Ke ASBOUKH B JIPyrvx MecTax 
B 9Tux yaacTKax KowKa Nocswe 3aKUBJICHHA OCTaBaslacb H€KOTOPOe BPeMsA ro 
JOH, HO 3aTeCM TakKHe HeOOJIbIIHe MICWIHHKH CHOBa TIOKPbIBaIHCb WepCTHK 
Y oOfHOH 3 KpbIC Hepes TovIrowa Mocse MepecadKU BCA MIOWAalb TpaHcmian 
TaTa OroJIMacb W eno NOBepXHOCTh MpHoOpesa OnecTaunh Bug. B qambHeliter 
9TOT TpaHCMaHTaT cTajI MOcTeNeHHO YMeHbIUAaTbCA B pasMepax H B UTOrEe 
ObIJI BbITeCHeH KOMKeH XO3AHHA. 

Y 5 OMbITHBIX KpbIC TpaHCMaHTaT COXpaHH XOpOIWHH wWepcTHbIi NOKpoE 
QO CMepTH XKHBOTHOTO. OHa M3 9STHX Kpbic MWorHOna uepes 6 Mec. moc 
TpaHcilanTaluau, Wpyraa uepes 11 Mec., a TpH Obl 3a6uTHI yepes 16 mec. 
T. €. IIpHMepHO Ha NOJIOBMHe CpOKa 2KMGHH KpbICbI. Ha mikypKe, CHATOH ¢ 
OMbITHOM KPbICbl, TpaHCIaHTaT 3aHMMaeT BCIO WCHTPaJIbHYIO 4YaCTb LOpsaub| 
Hol oOacTH. On pacronoxen Tox HeOONbIIMM yrIOM K cpemneli MH 
¥Y nepeqHero kpad TpaHcnaHTaTa BHAHbI Be HeOObUINe AMKU, ITO a 
OCHOBaHHH YINHbIX PaKOBHH MOHOpa, 3axBayeHHbIx MpH mepecamKe. Ha rucro 
JIOTHYECKUX Cpesax YEpe3 STH AMKH XOPOLWO BUMLHHI WlacTHHKM 37IaCTHYeCKOr 
Xpslla, COXpaHMBIIHe THIMYHOE [WIS HAX CTpoenue. Y sto xe KPHICbI OKA3Za 
JIMCb XOPOINO PasBUTHIMU [Ba PAA COCKOB JOHOPAa, pacnooOxXeHHbIe Ha CMH 
HOH cTopoHe xo3auHa. Puc, 1 usamocrpupyeT HOpMaJbHyIo rucTosoruuecky 
cTpykTypy Takoro cocka. Ha mpenapate BujylHa pexynupoBnaHHand movounas 
*Kesle3a C BbIBOJHbIM IIPOTOKOM, | 

IIpegcranaser oco6pili MATepec TOHKOe CTpoeHHe epMbI B yuacTKax pane. 
M1aHTAaTa, PaCMOsOAKCHHBIX JaTepabHee OT COCKOB, CockH B MaHHOM ciyyat 
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_ Kak Obl MapKupyioT OplomHy1o yacTb KoxKHOrO HOKpoBa MoHopa. Ora 6prowi- 
Hag YaCTb KOK pasBUBalach UH WWIUTebHOe BPeMA CYIECTBOBayIa Ha CIMHHOH 
| CTOPOHEe XO3HHHAa, T. ©. B HECBOLCTBCHHBIX eff ycnoBuax. H3pecruo, uro qepma 
_Ha CNMHHOH CTOpoHe KpbICbI OTMMYaeTCA OT JepMbI Ha ee OprollHOH cTopoHe 
“Ho WeJIOMY PARy UpusHakos ('). Kouwiarewosbie nyukKH ee MexaHHyecKoro, 
ceTuaToro culof B oOsacTu CHHHBI TOJICTbI, HMeIoT B AHamMeTpe 15—20 » x 
MepenieTaroTca -B pa3JIHYHbIX HalpaBeHuax. KovarenoBbie myuKu. B 3TOM 
| culoe Ae€pMbI Ha Oploxe ToHKH (4—6 pp B AMaMeTpe) MH .pacnowoxKeHEI mpe- 
MMYILCCTBCHHO THapaJWIeJIbHO MOBepXHOCTH KOXKU, MepelveTasch B TaHrentu- 
“-AJIbHBIX (POPH3OHTAbHBIX) TVIOCKOCTAX. Kpome Toro, qepMa BenTpabHoH 
‘OOlacTH MpOHH3aHa ceTbIO TlaXKUX MBIMUeWHBIX MY4KOB, Tak?Ke OpHeHTHpo- 
BaHHBIX [apaJWICIbHO MOBeEPXHOCTH. 


} 


a | : KAD 


Puc. 2. Muxpootorpapun cpes0B Yyepes KORY Oploxa KpBIChI. @— Koa peuunuenta. 

6 — Kowa Jonopa, p a3BuBIUaACA MH MpOcyuecTBOBaBlaa 16 Mec, Ha CIMHE pellMlMeHTa, 

x 70. KB — kopuu Bosoc, M—nyuku riagkux MblueyHbIxX BomOKOH, AJ — xoanare- 
HOBbI€ MY4KH JepMbl 


Ha pue. 2 a Rata MMKpOoTorpadua BeHTpaJIbHOrO Cpesa Yepes KORY 
Opioxa peuunventa. Ha cpe3 nolan My4¥OK laQKUX MBIIMeYHbIX BOJIOKOH, 3a- 
Jlerarolulu B Tose WepMbI. KosmareHoBble My4KH JepMbI Je-KaT TOPH3OHTAab- 
Ho. Ux ToOMMHHa paBHAeTCA MIpeHMYyLecTBeHHO Cia te. Crpykrypa Te€pMbI 
MOHOpa JlaTepalbHee OT JIMHMM COCKOB B OoJIbuel HJM MeHbINeH CTeNeHH 
OTMMYAeTCH OT CTPOCHHA TePpMbi, THNHYHOTO WIA OprolwHOH uwacTH KO2KHOFO 
mokpopa. .B omHux ciryyanx (pc. 2 6) ona npHOnuxwaerca 3ecb. No ‘cBoel 
MHKPOCTpyKType K JepMe CIMHHOM yacTH KOXKHOPO TOKPOBA, Koaarenospie 
MYYKH OOpasylOT CJIOXMKHYIO: BABb, NeTIH KOTOPOM mépeBUBaIOTCA B PasJIMYHbIX 
HalpaBseHuax. Tolima KOJareHOBbIx WYYKOB HpeHMylleCTBeHHO HTB oa 
PopH3oHTaJIbHble TiaXKOMBIeYHbIe HYYKU OTCYTCTBYIOT. B apyrux cay daax 
KAPTHHbI HOCAT MpOMexKyTOYHI xapakrep. Mmerorca oTmesbubIe ropusourab- 
HO pacHOJIO*KeHHble WYIKH PaqKAX MbIUeYHbIX BOJIOKOH OOJIbINeH WIM MeHb- 
wel Tomunp. KouwareHoBble Wy4YKH NepelnerarorcaA B pasHblxX MJIOCKOCTAX, 
HO M10 TOJILMMHeE OHH B MeHbIUeH CTEMCHH OTMH4AIOTCA OT KOJareHOBbIX MYUKOB 
RepMb! OprollHOh uacTH KOMKHOPO MOKPOBA. , 

Takum 06pa30M, MbI BAAHM, YTO IPH pasBHTHH H JVIMTeJIbHOM CyLIeCTBOBa- 
HHH KOXKH Ha HeECBOMCTBCHHOM el AHATOMHYECKOM y4aCTKe Teja MpOMCXOLAT 
OOubllad WIM MeHbIlaA WepecTpolika ee Ae€PMbI B COOTBETCTBHH C HOBBIMH 
YCIOBHAMH CYUeCTBOBAHHA TKAaHH. OOHapyXeHHble HaMH @bakTbi elle pas 
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CBHLeTeEAbCTBYIOT O BeAYUICH POH yCJIOBHH CyleCTBOBAaHHA B (popMupoBa 
HHM TKAHeBbIX CTPyKTyp. 

Cremyroulve ONbITH! Ob MpOBeeHbI OHM U3 Hac (AKbINIOCKOBLIM) H 
OeubIX KPbICaX H3 CMellaHHOro CTalla, MOuyYeHHOrO B pesy/IbTaTe CKpel{MBa 
Hua OesbIX W CepbIx Kppic. Kak u B I cepuu, pellumMeHTp! Obluu B BOspac 
2—92\/, mec. TpascnmanTupoBasach BCH KOMKAa TYJIOBUINa HOBOPO2KMCHHDIX 
KpbicaT. 17 Kpbic OOyYaIMCb 3a CYTKH JO TpancilaHTanuy. Ycosua oOuly- 
YeHHA ObWIM Te Ke, YTO M B MpeAbIAyWleH CepHu ONbITOB, HO 03a oO y4eHHA 
6puia 500 r. Jlna KOHTpOwIA ODI TOCTAaBeHbI ONbITH! Ha 1] HeOOJyYeHHbIX; 
Kpbicax. K HacToslemy BpeMeHH C MOMCHTa NepecaOK NPOLIIO OKOJO 4 Mec.) 

B nepBbie AHH Mmoce MepecadKH KOXKH Y OMbITHBIX H KOHTPOJIbHBIX 2KHBOT- 
HBIX HaOJNOMLaJIMCb OTCUHOCTS H NOKpacHeHHe Tpancimanratos. IIpumMepHo Ha: 
10—12-% meHb Ha TpaHcnvianratTax MOABAAIacbh WepcTb. OHa Xopoulo pas-) 
BUBaJlaCb B TeX CJIYYaAX, KOPa HMesIO MeCTO CTOMKOe MIPHAKHBJEHHe Tpalic-/ 
MaHTaTos. 

Hecmorpa Ha xopollee repBuyHoe NpwKHBJeHHe TpanciaHtatos, y 10 us} 
11 KOHTPO/bHBIX KpbIC MepecaxKeHHan KOXAA B [aJIbHeHIIeM HeEKPOTHSHPOBa-) 
jlacb HW oTTopradacb. JIMIIb Y OMHOM KOHTPOJIbHOH KpbICbI MIPOMSOLIIO WIH- | 
TeILHOe MpWKUBeHMe YaCTH TpaHcimaHTaTa — yepes 3!/, Mec. Mocse epe-| 
CaKH COXpaHusacb YaCTb KOK LOHOpa, NO MOMMA paBHast IpHOMMsHTeIb- 
HO MOJOBHHeE ee MepBoHayaIbHOH BeMIMHbI. OTOT yaacroK KOXH Obi oneT 
HOPMAJIbHBIM I€PpCTHbIM MOKPOBOM. 

Vg 17 pentrenu3upOBaHHblx KpPbIC MOHOe U WuTeMbHOe (0 3—4 mec.) 
IpWKMBJeHHe POMOTpaHCNaHTaTOB HadOsuoalocb y 6 Kppic. Mpl moKa He 
MOXKEM CKa3aTb, SABVCHT JIH 3/CCb MCHbINHM MpOWeHT MOJOMKUTEIbHbIX CJLY- 
4YaeB OT MEHbIUeH MOSbI OOJYYeHHA, WIM 2%Ke ITO CBAZAHO C HHbIMM OHOJIOTH- 
YeCKHMH CBOMCTBAMH ObIBIIMX NOX OMbITaMH OewbIxX DHOpuzoB. B noxTBep2xK Te 
HH€ BepOATHOCTH 9TOTO MOCIeLHeErO MpeLNOTOKEHUA MOXKHO YKa3aTb Ha TOT 
(bakT, UTO TakHe THOPHALI MpH NOMbITKe OOMYIMTb AX PCHTTCHOBCKMMH JIyya- 
Mu B Jose 1000 r morHOamM y Hac B MepBble %Ke AHH NocJe peHTrenusalluH, 
B TO BP€MA KaK YHCTOMOPOHble Oeble KPbICbl TAKOO %Ke BO3PacTa XOpoLo 
MepeHOCHH STY WOsy O6syyeHHA. 

TloqHITOxwKUBAA Pe3YIbTATHI MPOBeeCHHbIX HAMM 9KCMePpHMeCHTOB, MBI MO- 
X%KeM CKa3aTb, ITO IIPHMeHeHHeM MpeABapHTeNbHOH PeHTTeHMsalMU xXOsAMHA 
Y KPbIC MOXKHO AOOMTHCA B 3HAUMTEIbHOM 4HCe Cy4aeB MpeowomeHua 6u0- 
JOPHYeCKOH HECOBMeCTHMOCTH KOXKH MOHOPa U OpraHHsMa pellunuenta. 

TlalbHeiliue SKCIepHMeHTHI C OG/YYeHHEM XO3AHHa BHeE MecTa TpaHec- 
MaHTawun JOJOKHbI BbIACHHTb Me€X@HH3M PeHTTeHOBCKOTO BO3eliCTBHA B 
JaHHOM cJly4uae. 


} 
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IKCHEPHMEHTAJIBHAAH MOP®OJIOLHA 


A. H. CTYAUTCKHA 


PA3BUTHE MHOBJIACTOB B TIEPECAXKAX H3MEJIbUEHHOM 
CEPXEYHO-MbILIEYHOM TKAHH HA MECTO YLAJIEHHOM 
CKEJIETHOM MbILWILbI 


(ITpedcrasnreno akademuxom E. H. Ilaeaoecxum 27 I 1954) 


Hauiu mpeqiiecrayioulve ucceqoBaHua (', 2) noKagamu, uTo pu Tpalc- 
JlaHTauMH M3MeJIbYCHHOHM CKeJICTHO-MBILIeYHOH TKaHH Ha MeCTO IOJIHOCTbIO 
aNCHHOW MbILILbI MPOMCXOLHNT HOBOOOpas0BaHHe MBIIMeYHONO OpraHa, KOTO- 
Oe OCYIECTBJIACTCA 3a CUCT KMBOPO BeMeECTBA, BOSHUKAIOWEro B OUAare pere- 
epauun. B s0%*Ke yaseHHOH MbILIKbl CO3faloTca, MOBAMMOMy, ycJloBus, 
MocoOcTBylollne POpMoObpasoBaTeIbHOMy Mpoueccy. Ilo Hawlemy mpescraB- 
‘eHHIO, ITHMM YCJIOBHAMH ABJIAIOTCA (YHKUMOHAJIbHbIe BOSTelcTBHA. B Hau- 
ioIee OTYCTIMBOH PopMe BMAHMe (PYHKUMOHAJIbHbIX BOSREMCTBUM HaxOLUT 
bipaxkeHve Ha TpeTbell — MHOCHMIVIaCcTHYeCKOH cTamuu tbopMoo6pa30BaHna, 
orga B PpereHEPHPyIOULeM MbIILCUHOM OpraHe BO3HHKAaIOT HepBHO-MBIIedHb!e 
BASH B BUe THMMYHIX OKOHUAHHH JBUTaTeJIbHbIX HepBoB. Ha npeguiecTBy10- 
Jeli, MuOOJiacTHYecKOH, cTaquM tbopMooOpas0BaHHuA CMyYyHKILMOHAbHbIe BO3- 
€HCTBHA OCYIIECTBIAIOTCA, BO3MOXKHO, MOCPeACTBOM CHMMaTHYeCKUX HepBOB, 
pacrTalolllux B pereHepaT BMecTe C KpOBeHOCHbIMU cocymamu. Hakonell, Ha 
OKJICETOUHOH CcTanuu PopMooOpa30BaHHA, KOMa Ha MeCTe Y/aJIeEHHO! MbILIILbI 
OSHHKa€T MOJeJIb, COCTOAMLAA U3 BeLeCTBa, He MMelOUlero KJIeCTOUHOKM CTpyK- 
YpbI, PYHKUHOHAJIbHbIC MMIYJIbCbI OCYLLECTBJIAIOTCH, NOBHAUMOMY, ryMOpasib- 
'bIM IlyTeM. 

CrpaBeJIMBOCTh IOCJIeqHerO 3aKJIIOUCHHA TOATBepxKAaeTCA ONbITAaMU C 
lepecalKaMM pa3JIHUHbIX COKPaTHMbIX TKaHeli B U3MeJIbUeHHOM COCTOAHHH Ha 
CTO MIOJIHOCTbIO YaJICHHBIX CKCJICTHbIX MBIIIII. 
| TlepecaxeHHbli MaTepHasl, HaAXONACb B JIOKE yaseHHOM MBILIIbI, OOpa- 
yeT MOJ@JIb MbIIMeYHOTO OpraHa Jake B TeX CJLyYaAX, KONa HePBHble CBA3H 
e pasBuBaiwTcs. B HacToseM COOOMeHHM M3araloTCA pe3yJIbTATHI OMbITOB 
TlepecayKaMu Cepje4UHO-MbILMeYHOM TKaHH. : 

Balto clelaHo mee CepHu Mepecaslok H3MeJIbYeHHOM CepeC4YHO-MbIIedHO!t 
‘aH B3pOCsOrO KpOIMKa M WBe CepHH MepecaOK M3MeJIbYeHHOH CepeuHoO- 
pIeuHOL: TKAHH Kyp — I'/.-mecauHoro UbIeHKa WM 6-MecstuHOrO TleTyxa — 
4 MecTo MOJIHOCTHIO yaJleHHOli MByriaBol Mbuuuubl I'/.. uw 4-MecauHbIX 
pinmat. Bcero 6bi0 coemtaHo 20 mepecanox. M3meubyeHue mpou3BonHJ0cb 
OKHMUAMH iO COCTOAHMA (papilla. DUKCaUMA TpaHcMaHTaTOB MIpOwsBoyH- 
Cb HauYHHad Cc TpeTbero AHA MOCce Onepauuu. Marepual no_Bepraca oOpI4- 
bit ructomormueckoit o6paGorKke (ukcamua B 4% dopMamune WJM 2KMJUKO- 
“ Team, oKpacka 2KeJle3HbIM TeMaTOKCHJIHHOM MH a3aHOM TIO Teizenrainy, 
‘aKIUHMA Ha THMOHYKJICHHOBY!IO KMCJIOTY M0 Delinpreny). 

Bexpprme perenepata Ha TpeTHH eHb MocJe ONepalluy OOHapyKuBaeT 
OMe MBILLIUBI, CXOHYIO TO PopMe c yaeHHOH MbIUIMeH. Ona pacuiupena 
MpOKCUMaJIbHO UacTH, Te TIPOMCXOMHT ee CoeAMHeHHe C IWMPOKUM Cyxo- 
‘WIMeM, TlepeKHHYyTbIM Yepe3s STMPHS MleyeBOH KOCTH, M CyKMBAaCTCA B AH- 
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CTaJIbHOM 4YaCTH, Mle pereHepaT CBA3bIBACTCA © OCTATKOM CYXOXKHJIHA Ha JO: 
Tepol KocTH. HoBooOpa30BaHHbI 3a4aTOK OpraHa COCTOHT M3 MsACO-KpacH 
TKaHH NOJYKUTKOM KOHCHCTeHILMH, B KOTOPOM BKpalieHbl pasOyxiuHve 
COUKM H3MCJIbUeCHHOH CepAedHO-MbIMMeYHOM TKaHH. : 

B mocuemylollve HH pa3BHTHA KPOBaBO-KpaCHbIM WBeT pereHepata 3) 
MCHACTCH PO30BATO-2XKCJITLIM WU MKeTOBATO-OeJbIM, KOHCHCTEHIMA CTAHOBM 
6oulee MOTHOM, TKaHb WpHOOperaeT BOJOKHHCTOe cTpoeHue. B Hayate BTOps 


a A Ren OE 


Puc.1.Pa3BuTHe KJeTOK B TpaHcianta- Puc. 2. Beperenosuaznan u 
Te H3MC/IbYCHHOH CepeuHO-MbIMe HOH nysbipyatan KJIeTKH U3 30HbI 
TKaHH KpOJIMKa Ha MeCTO yyaeHHOH HOB OOOpas0BaHUsA 
BYP laBOK MbIMIUbI W1eya WbINeHKa Ha 

TpeTHH eHub mocze onepannu. 1 —30- 

Ha HOBOOOpa3s0BaHHA, 2 — ny3bIpyaTple 

KI€TKH, 3— BEPpeTCHOBUAHbIe KIETKH, 

4—MUHTO3 BepeTeHOBUAHOH KeTKU 


HeWeIM B TPpaHcHlaHTaTe HaUMHaeT TIpeoGMalaTh MMPOUANAA TKAHb, pasB 
Balollaaca B pesyIbTaTe peakUMH OpraHH3Ma Ha uyKepomHbIt GeoK. Tpan 
MaHTaT CTAHOBUTCA APAOJIbIM, PbIXJIDIM, PasBUBaIOUIHlica nepecaxkeHHb 
MaTepHadJIl NOABepraetca NereHepalMu Hu paccacbiBaHHio, 

B MukpocTpyKType perenepatTa, HauMHad Cc MepBbIX Heli HabwmOmeHH 
OOHAPYKUBAIOTCA CYULCCTBEHHble H3MCHCHHA, BeAYULMe K PasBUTHIO U3 ce] 
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CNHO-MBIMECYHOH TKAHH KJICTOYHBIX 9JIEMCHTOB THIa MuOGMacTOB. STH u3Me- 
CHUA NPHHUMMMabHO CXOQHbI B OGOHX OObeKTAaX HCCJIeOBaHHA, TkaHb cep- 
THOM MBIUIII Kyp OTIMYAeTCH OT TKAHM CepmeyHOlt MpIIIEI KPOMKOB TIpH 
lASBUTM B PereHepare TOJIbKO NO MHTCHCHBHOCTH Mpoteccos. OnucanHe 9THX 
IPOHCCCOB MH PHCYHKH CleaHbl NO MaTepHasaM TepecaoK KposMubeli cep jeq- 
(O-MbILNCYHOH TKAHH, KOTOPad yLOOuA Mia HAOJIOAeHUA BCMEACTBUe KPYMHBIX 
YA3MECPOB CTPYKTYPHBIX 3JIEMCHTOB. 


Puc. 3. Muto3 Hopoo6pas0BaHHow BepeTeHOBUAHOH KeTKH 


Ha TpeTuii MeHb Moce ONepauHu Ha cpesax pereHepaTa OOHApyXKMBaIOTCA 
[AaCTHYUKM MepecaxKeHHOH TKAHH, CBA3AHHbIe OeCCTPYKTYPHbIM BelIeCTBOM, 
sKJIIOUAIOWIMM B OOJIbUIOM KOJIHYeCTBe POPMeHHbIe JICMeHTbI KpOBH. B ua- 
THYKaXx CePpMeyHO-MbIMeYHOH TKAHH MOMKHO OTMECTHTb CJIeLyIOulue CTPyKTyp- 
ible U3MeHeHuA. MuopuOpuibl yTOvIMeHbI, B OCO6eHHOCTH TIO NMepudepnu 
paHCaHTata, rye Ha MOMepeuHbIx paspe3ax MBIWICYHEIX BOJIOKOH OHM IIpH- 
OpeTaloT BHA KPYNHbIX peOpucTHIx Tesey. AHH3OTPONHble HCKH BbIPaxKeHbl 
1a60. Bomee ACHO 3aMeTHbI TesIO*parMbl, Ha KOTOPbIX, TlaBHbIM OOpasom, 
(OHILCHTPHPYeTCaA XPOMO(PHJIbHOe BellecTBO. CreqyeT OTMeTHTb, YTO BCTABOU- 
ible IIaCTHHKH BbIPayKeHbI BIIOJIHe OTYeTJIMBO, OOpasyA OBOJIbHO pe3KO 
YYEPYeCHHble MOJIOCKH Ha ypoBHe Telodparm. 

Ilo nepudepuu TpaHciaHTaTa B IOBEpXHOCTHDIX CJIOAX MbIIICYHbIX 4a- 
THI, IPOMCXOMUT pasBuTue KeTOK. Secb OOHAPyKUBAeTCA 3OHA, B KOTOPOH 
IDOHCXOMUT pactia MbIINeYHbIX BOJIOKOH M pasBuTHe KJleTOK (30Ha HOBOOO- 
yaz0BaHua). B sol 30He MbIIedHbIe BOJIOKHA MOMBepraloTca FIyOOKMM u3Me- 
jeHuaM. HaOyxuie, yTOIUeHHble MHOMUOpPHJMbI pacnawaiorca Ha OTAe/bHbIe 
POMODHJbHbIe 3epHa, KOTOPble B TIYOOKHX CJIOAX 30Hbl HOBOOOpas0BaHHA 
VACTIOJIORKCHHI YeTKOOOPAasHO, a OMe K NepHepuu OeciopxAMouHO paccpl- 
aIOTCA B TOJUe BOMOKHa (CM. puc. |). 

Or paspyllarolmMxca MbIIMeCYHDIX BOJIOKOH OTeIAIOTCH KJIETKH ABYX THIOB. 
(eTKH MepBOrO THMAa MMEIOT HelpaBHJIbHO cPepouAabuyl0, KIeTKH BTOPOTo 
Hila — BbITAHYTY1O, BepeTeHoBMAHYy!0 cbopmy (cM. puc. 2). B kmeTKax NepBo- 
o Tuna — 1—2 uH HECKOMbKO Aep OBAIbHOM WIM OKPyrioh PopMpr Cc Kpyt- 
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HbiMM ApbILIKaMH. I]poromia3sMa CHJIbHO pa32%KHKeHa, O UCM CBUILCTCJIbCTBYE’ 
ee BaKYOJH3alUA Ha PUKCMPOBaHHBIX M OKpalleHHbIX mpemapatax. He Bal 
KYOJH3HPOBaHHbIM OCTaeTCA TOIbKO HCOOJIbIIOH yYaCTOK IIpOTOMIa3MbI OKOVI 
supa. OT KeTOK nepBoro THMa (My3bipyaTHIX) KJIeTKH BTOporo THTIa (‘Bepe 
TeHOBUAHbIC) OTMUaIOTCA BEITAHYTHIM AIpoM c 2—3 apbilliKaMu u Gove 
IJIOTHOH MpoTomlasMoH, B KOTOpO 
BakyOJH pacmovlaraloTrca Mapa 
JI€JIbHBIMH pxAaMH [10 BbITAHYTO! 
ocuw KleTKH. Mexkay pxaMu Bakyo) 
JleH, BOSHHKaIOULHMH, OYCBU HO, E 
pasxKHKCHHOK MpoTomlasme, pactio) 
WarawoTcsd TAKU YIVIOTHeEHHOM po) 
TOMIA3MbI, 3€PHHCTO-BOJIOKHHCTOP 
CTPOeCHHA. i 
IIpomecc pasBuTuaA H3 BelILeCTBe 
MbILMeCYHDIX BOJOKOH TMpoLobKaercs 
B TeUeHHe MepBbIxX 5—7 Hel pasBH4 
THA Tpancnuantata. Ilo nepudepH 
COXPaHHMBIUMXCA UaCTHIL cepeuHo 
MbIIMeYHOH TKAHH IPOHCXOAAT OT, 
eJleHWe OKPYTJIBIX H BepeTeHOBH, 
HbIX KJI€TOK, lpeBppallleHue a 
JIbIX KJI€ETOK B BepeTeCHOBHHbIe i 
MHTCHCHBHOe pa3MHOKeHHe MOcIeL- 
HHX MHUTOTHUCCKHM MyTem (puc. 3). 
B pesyaptaTe mpoucxomuT He- 
KOMJIeHHe OOJIbUIMX KOJIMYeCTB BE 
PpeTeCHOBHAHBIX KJIETOK, MOABepralc 
IMHXCH JaIbHeHIUMM MpeppallleHh 
aM. IIpoqyKToM [peBpalleHua Be- 
PeTeCHOBHHBIX KICTOK SABJIAIOTCA 
KeTKH elle Oomee yWIHHeHHON 
QopMbI, C IWIOTHOH, CJlerKa Bakyo- 
JU3MPOBaHHOH MpoTomlasMou, BO 
JIOKHHCTOrO CTPpOeCHHA, B KOTOPO! 
MeEKILY pxqaMu BakyoweH pa3sJMuUH- 
Mbl OTJCJIbHble BOJOKOHILa (puc. 4) 
CIM ITH BOJOKOHIAa COKPaTHMBI, 
T. €. HpelcTaBsaloT coOoli MHO- 
: (pHOpHJWIbI, TO, OUCBHAHO, AAaHHbIt 
Vl KIeTKH ciemyeT CYHTaTb MHOOIAa- 
: 5 ctamu. HopooOpasoBaHHble MHOOJa- 
Puc. 4. Muo6sacts B rpancnuantate usmeapuen- CTP! oOpasyloT WIMpoKHe TAKH, HY, 
HoH cepeyno-MplueyHOH TKaHH Ha 6-H yenp UH BAOJb OCH TpaHCilaHTaTa 
: nocue onepanun B HeKOTOpBIX cJIydaiX BeCb Tepe 
CaxKeHHbIM MaTepHadl K KOHIY Tep- 
BOK HeZeIK NOMBepraeTca pacialy Cc OOpa3s0BaHHeM KNeTOK, KOTODPbIé 
COCTABJIAIOT 3HAUHTEIDHYIO YACTb TpancMiantata. OcraibHad yacTb 3alou- 
HeHa JIMMPOHAHOM TKAHbIO, PaSBHBAeMOM OPpraHH3MOM ILbII.eHKa B OTBeT Ha 
BHeLpeHHe 4uyKepoyHoro SewKa. 
OrkpbiTHe KeTOUHOH (asbl pasBHTHA CepedHO-MbIWeyHOrO CHMIMIacré 
B3POCIbIX ITH, MH MJICKOMMTAIOUMX MpOMMBaeT HOBbIH CBeT Ha MIpoweccn po 
cTa, a TakKe PUusHOOrMYeCKOH M pelapaTHBHOM pereHepalMu cepsma. 


Viucturyt Mopposoruu %#XMBOTHDIX [locrymnso 
Akanemun Hayk CCCP 29 I 1954 


LWMTHPOBAHHAS JIMTEPATYPA 


1A. H. Cryagutckulh, ZAM, 84, Ne 2°(1952)0 2 Al He Cry fu ten an ee 
aHaT., ruct. u 9MOp., 30, Ne 4 (1953). 


oro 
oC 


i 


HMornayan Anagemun Hayx CCCP 
1954. Tom XCV, N 6 


PH3HOJIOTHA 


\ 


H. Tf, BEPHM 


OCOBEHHOCTH SH3HOJIOTHYECKOFO CHHEPIFH3MA JRJLT 
W ®TOPHCTbHIX COEXHHEHHM NPH JLEMACTBHUM HA HACEKOMDIX 


) (ITpedcraenzexo axademuxom A. H. Onapunoim 22 II 1954) 


Panee lpopeyennble uccleqoBanua (') MoKa3aJIM BO3MOX%KHOCTS Mpeomo- 
JieHHA YCTOHYMBOCTH HaCeKOMBIX K JelicrBuIo JUJIT (quxnopaucdenuirpuxsop- 
9TaHa) uw PXUT (rexcaxmopunksorekcana) myTemM KOMOMHMpOBaHUA 9TAX 
HMHCCKTHIMOB C BeLeCTBAMH, H3MCHAIOUJMMH AKTHBHOCTb (PepMeHTORB, B WacT- 
HOCTH JIHNAa3. 

Tak Kak mHceKTuuMaE! Tuna JLJTT uv [XU sorspipator wapylenua pyHK- 
WH HepBHOH CHCTeMbI HaCeKOMBIX (7), IpeAcTaBJAIOCb BePOATHBIM Mosryye- 
He OoJlee 3HaYHTeJIbHOrO CHHepreTuyeckoro apdekTa MpH KOMOMHUpOBaHUH 
HX C BeUI€CTBAMH, H3MeCHAIONIMMM AKTHBHOCTb XOJIMH3CTepa3bl — PepMeHTa, 
PHAPOMHSY!IOWlero AleTHJIXOJIMH. 

Kak moKasauM uccregoBaHua X. C. Kourrosuia (4,5), BellecTBOM, BbI3bI- 
BalollHM B MepBoH tase cBOero MeHCTBUA TOPMOXKEeHHe XOVIMHICTePasbl, AB- 
JACTCA M3BCCTHBIM HHCeKTHYUMA PTopucTH HaTpuli. TlocaeqHHi, Kpome Toro, 
(co3aeT Tak Ha3bIBaeMblt «(JIOOPHAHHIN OOK» yrueBOAHOTO OOMeHa Ha 
(base oOpa3s0BaHHA MMPOBHHOMPaNHO KHCJIOTHI. OTO BeeT K pekpallleHHio 
O6pa30BaHHA BEIILECTB, ALLCTHJIMPYIOWIMX XOJIMH, MW TEM CaMBIM K TOJIHOMY HJIM 
YaCTHYHOMY OJIOKMPOBaHHIO CHHTe3a ‘alleTHJIXOJIMHA. 

BaoKupyA CHHTe3 alleTHJIXOJIMHa M TOPMO3A jelicTBMe XOJMHSCTepasbl, 
(PTOPHCTHI HATPH BbISbIBAeT HaPyWIeHHe HOPMAJIbHbIX MpOMeccoB MepesqayH 
HepBHOro BO3s6yxneHHa. BBuay sToro mpHOaBllenue TopwcToro HaTpHA K 
AT gomkuo 6puio, 1o HalveMy MHeHUIO, IPpMBeCTH K YCHJIeHMIO MelHCTBUA 
moculeqHero Ha HacekoMbix. Jlia mpoBepKH 9TOrO NpeANOIOXeHUA Ob Mpo- 
BECHbI COOTBETCTBYIOWIHE OLIbITHI. 

O6pexTaMu UCCIELOBaHUA CIYKUIM ryCeHuybl 4 BOspacta HeNapHOro IeW- 
Kkomnpana. Porthetria dispar L. u rycenuupr 5 BospacTa KOJIb¥aTOTO UleIKO- 
mpagza Malacosoma neustia L., aBJIstollMeca Cepbe3HbIMH BPeMTeAMH Tovle- 
3aUlMTHbIX WM TJIOJOBbIX HacaxkKeHHl. 

Togonpiruble HaceKoMble OOpaGaTHIBamuch 5% mnyerom LT, bropucrpim 
HaTpHem u cMecbio 5% mycta JLJIT u cbropucroro natpusa (1:1). Koutponem 
CY KUN HeoOpadoraHHble Hacekomple. B TaIbHeHWeM MPOBOMMOCh OTpene- 
Ji@HHe CMepTHOCTH HAC€KOMBIX M CKOPOCTH JeHCTBYA Ha HUX WHCCKTHUMOB. 
OHOBpeMeHHO OMpemeIAIMCh (pusMoorMyecKMe M OMOXHMMYECKHe NOKasa- 
TeJIM: BEC HACeKOMBIX, COJlep2KaHue B HHX BOMB, KUPOB MO MeTOy CoKcuera, 
peqyuMpyroulux caxapos m0 Merony Mccexytya (*), MHpoBHHOrpaqHon KHCIO- 
Tb OHCYIbDUTHBIM MeTOZOM (°), HHTCHCHBHOCTb JbIXAHMs HACeKOMBIX HM J[bI- 
XATCJIbHbIM KOIpPUNMeHT B MUKpOpeciMpomMerpe Bapxpodra, aKTMBHOCTb 
XOUIMHSCTepasbl MO KONMYCCTBY YKCYCHOMt KMCJIOTH, BEIReABMeCA TPM pac- 
(ilemleHun aueTuixounHa (*). 

PesysbTaTbI YTHX OMbITOB IIpeACTaBJICHEI B Ta0m, 1.2; 

Auam3 jaHHpix Ta6a. 1, 2 cBu-eTebCTByeT O HECOMHCHHOM CHHeprH3me 
JUAT u dropucroro HaTpuHA Np eHCTBUH Ha FyCeHHIL KOJIbYaTOrO UW HeMap- 
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HOrO WeIKOMpsL0B. OHakO BBULY pas/IMYHOH BULOBOH H BO3pacTHOH YCTOU 
YMBOCTH HaC€KOMBIX K J[eHCTBHIO STHX HHCCKTHIMZOB CHHeEpri3M MX MpOAB 
JImeTCH pasIM4HO. OTO pasiMuNe BbIPaKaeTCA, BO-IMePBbIX, B PasJIMNHO 
CKOpocTH elicTBHA HpelapaToB Ha HaCeKOMBIX H pa3JIMYHOM CMePTHOCTH MO 


Ta6auna 4 
CpaBHuTeabuHan XapakTepuctTuka mekctBua ANT, hbropuctror 


Hat put) My Sexe eC Mei Hae yy Cee Halt is) BO3pacTa KOAbYATOTO 
melaKOUNpARa 


ivi 
3° Conepxxanne B ryceHumax yepes | [fy7eHCHBHOCTb & AKTHBHOCTb 
o ee 24 uaca nocue o6pa6oTKu TblXaHust B MM3 ® XOJIMHSCTEPas 
a |ons O Aas ee g (BbILeeHO 
S | Bas Ree ee a ee CH,COOH mr 
Haspanue -lo2o zs cent elle Ae as 3 Ha 1 7 oKHB. 
ac | BSS 3 eaa |26s = Beca B 4 ac) 
tpemapata Bar Bra} = Bas See 8 oe © 
Fan Hus a no |ESo oe Try teat 
as | #52 3 S er Cae Be eal RE nepes: a 
25) ToS S | 24uaca 
SS ISE8| “S| RS [Rea s|beawl|” es 
KOHTpOdb . 0] 9,4] 84,8 | 22,7 | 0,14 | 0,06 TNS ME AVE ND) fe Preps |) PB, | 
AT 0 | 22,4] 84,4} 17,0 | 0,1 0,05 | 1080 | 778 | 0,53 ‘he 2,94 | 
@PTOpucTHIH Ha- ' 
tput. . . .| 0|40,8] 84,2 | 28,6] 0,1 | 0,06] 748.888 |:0,75 | 2,4 | 2,34 
AAT + ropu- 4 
cTH Hatpnit | 90 | 23,9] 82,7 | 17,9 | 0,14 | 0,06 | 1092 | 670 | 0,36 2 Aces Onen 


cmleqHuX. B onbirax C MeHee yCTOMUHBbIMH ryceHHilaMu 4 BospacTa Hemap- 
HOTO WeIKONpsAa NOIHad# UX CM€PTHOCTb HacTyMaeT KaK Mp OOpadoTKe 
AJIT, tak u mpu o6pa6orke cmecbio JLJIT u ropucroro HaTpua, HO CKOPOCTE | 
MeHCTBUxH B TlOCeqHeM CJIy4ae MOUTH B 4 pasa Goble, YeEM B MepBOM. 


Ta6Oauua 2 
CpaBHHUTeIbHaAH XapakTepucTHKa gekctBun TAT, mropuctoro 


HaTpHA WH UX CMe€CH Ha LTyceHun 4 BOSpacTa HeNMapHoro 
meraKkKoupsaga 


' ! 
ad] bs Cojep»KaHne B ryceHumax uepes| & & ee 
Boul an x at KS) (3) 
oss opt lig 3 4uaca moce OOpaboTKH ) eS 
& A, s Se, 8 Sr = 
& | gea/ Ss ase? S48 
Ren 1 & 
Ha3panue a Se RNS 2 im ome mae) 
2 /SFz eae ee [e8e [Sea | ot 2a S's 
ieee ts 3 nae| soe 3s we: |S osx Bees aes 
z E28 ape a rae [atts ES y guo.8 os 
5 ae s|/ mie ox {HO Jax oTO af 2 
o oto a AD |Prerer>lo cob] Be Sm KSS 
= aS | SS S Sheol (ackaesylintsiovedl fciicitare bn: S=0 
O |OR/> OR B Kx [ad aalEianm| Ntotm = G=— =} 
Kourpom .. ..| 0 | — 12-4] 88.3) 11.6" 0.55 10079 712 0,86 
ADTs 3 i. 1 100 4°26 1357 188.8414 410 6 10,044) este Or re oer 
Ptopucthi natpuit | 17,4 | 53 | 3,3 | 87,9 | 12,5 | 0,6 |0,071 1382 0,7 
ALT + hropuctpit 
HatpuH ... .|-400 7 SOR Onl dAnOn RO GmalOn Odd 2676 0,4—0,5 


B onpirax ¢ Gowlee ycTow4uMBLIMU rycenuiamMu 5 Bospacta KObYaTOTO WIeKO- 
pana ru6emb 90% HaceKOMBIxX Oba OTMeyeHa Yepes 24 Yaca JIMUb mocse 
oOpadorku ux cmecpio JIJIT wu @ropucroro uatpus. B zpyrux BapmaHTax Ha- 
CeKOMble He NormOaM. Pasmmune B xapakTepe cuneprusma JIT u dtopu- 
CTOrO HaTPHA BbIpaxKaeTCH, BO-BTOPbIX, B TOM, 4TO pH ObICTpoTeuHOM Jell- 
crsuu cMecu JUJIT u ropucroro natpua Ha rycenuy 4 Bospacra HemapHoro 
IeIKONPALA W8MeHeHHe OOMEHA BEILCCTB MPOABMACTCA JIMUIb B YBeIMUCHH 
HHTCHCHBHOCTH J\bIXaHHA HaCCKOMBbIX, YMCHbIIeHMM MX Beca MU CosepxKanHus 
B HMX BOI. Coxepxkanwe 2KUpOB MH peMyUMpyloulMx caxapoB B jaHHOM 
culyyae He yMeHblulaetca. B onbirax c rycenutamu 5 Bospacra KombyuaToro 
UcIKONpALA, re WeHCTBUe MHCCKTHUMNLOB MPOMBJIAeTCH Ooulee MeJJIeHHO, Ha- 
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pylleHve OOMeHa BelllecTB Ooslee 3HAUTeJIbHO. bowee 3HaYHTeVIbHO YMeHbILe- 
HMe Beca HaCe€KOMBIX IIpH YMeHbIWeHHH COMepxARaHNA B HHX He TOJbKO BODHI, 
HO u xKupoB. IIpu stom coxpaHseTca 3aKOHOMePHOCTb B HapylieHHH OOMeHAa 
BeLeCTB NO OOJIbLIMHCTBY MOKasaTeei B TOM CMBICJIe, ITO OHO TIPOABJIAeTCA 
Ooulee CHJIbHO IPM OTpaBJIeHHH HaceKoMbIx cMecbio JIJIT u_ dropucroro 
HaTpud, MeHee 3HauHTeIbHO MIpu orpaBuennu AJIT m mourn He nposBiserca 
Mpu OTpaBseHHn PTOpHCTbIM HaTpHeM. 

_ CpaBHuTeJIbHbI aHasiM3 WaHHbIx, TipescTaBseHHbIx B Tau. | H 2, IIpHBO- 
JMMT, TAKUM OOpa30M, K 3aKJIIOUCHHIO, UTO THOeCIb HACeEKOMBIX B OMMCaHHBIX 
OMbITaX MOrla HACTYMHTb WO TOTO, KaK HapylluleHHe OOMeHAa BeLIeCTB BbISOBeT 
CepbesHoe HX UCTOMLeHHe. XOTA pesyJIbTaTbI PaCCMaTPHBaeMBIX ONBITOB H He 
MO3BOAIOT CYIHTb O OOKHpyroulem AelicTBHH cmecu JIJIT um dropuctoro 
HaTpHA Ha yreBOAHbI OOMeH Ha chase 

)6pasoBaHua MMpOBMHOrpazHOH KHCJIO- Ta6Oanna 3 
Tel TEM CaMEIM IipefMoularaTb HaPY- Cyneprusm xnxefictausxs LIT u 
mene TIPCILECCOB CHHTe3a alleTHJIXO- m@Topuctoro HaTpHaA Ha Lyce- 
mua, felcrBue ee Ha XOJIMHSCTepasy HUN 4 BOSpacTa HenNapHoro 
Hecomuentio, [elicroie cmecn UIT x MO OMPI AE TP Et ent on 
@TOpucToro HaTpHA BbISbIBaeT PesKoe rerieys 

CHHKeHHe AKTHBHOCTH XOJIHH9CTepasbl 


CPaBHHTeJIbHO C KOHTPOJIeM H OT/eJIbHO goign. 
B3ATDIMH TpelNapaTaMH, UYTO BeeT, Hevea Conepxaune gus 228 
MOBHHMOMY, K TOMHOMY HIM YacTH4- Aistad Mpemecrea, [ESs eee 
HOMY IIpekpallleHvio THApoMHsa alle- payere B % |$89.0/55 6 
THJIXOJIHHa, HaKOMJIeHHIO ero B Opra- Off a/056 
Hu3Me. Bpbi3sBaHHOe 9THM Hapyllenve K KG ula 
HOPMAJIbHEIX  mponeccoB mepemayn ppp’ | 2.5 ewe 
HEPBHOTO BO3SOYAMCHHA Ha MBILINLbI AB- ropucrtpiii Ha- 
JHeCTCA OMHOW W3 NPHUHH HapylieHuA Tpit 2,9 0|/— 
ra3006mena, BbIpaxkatolleroca cHayauia ore ie re 
B NOBbILIeHHM HHTCHCMBHOCTH [pIixXaHUs, 15.0 20 | 30 
a 3aT€M B pe3KOM efO CHHKEHHH, a JIT + oropn- 
Take B CHHKCHHH bIxXaTeJIbHOTO cTbit HaTpuit | 2,0—2,5 100 | 43 
KOo@ulnenta. 2,5—9,0 | 100 | 42 
JlaibHetiive ucclehOBaHuA CHHep- De ah ce 


ru3Ma JLJIT u dropuctoro HaTpua 3a- 

KJIOUAJIUCb B ONPeACICHHM 3aBHCHMOCTH BeMYMHbI CHHEpreTHyecKoro aipPek- 
Ta OT COJepxKaHHA HM COOTHOUIeCHHA KOMMOHEHTOB B CMeCH. PesyJIbTaTbI 9THX 
MCCeMOBaHH MpemcTaBJeHb! B TAO. 3. 

AHaJIM3 JaHHbIxX Ta6. 3 CBUJeTeJIbCTBYCT, BO-IICpBbIX, © BO3MO2KHOCTH 
cuHepru3Ma JIT u dropucroro HaTpHaA Ip MeHbIIeM, YeM B MpesblAyuleli 
C€pHH OMbITOB COMepKAaHHM MeliCTBYIOUIUX BelleCTB B KOMOMHHPOBaHHOM mpe- 
lapare, BO-BTOpbIX, O MpsAMOl 3aBHCMMOCTH CuHepreTHyecKoro apektTa OT 
coulep2KaHua B Ipemapate cbropuctoro HaTpua. HanGonee OUlLyTHMBI ac*dext 
B 9TOH CepHM OMbITOB Obl MomyyeH MpH OOpaboTKke HaceKOMBIX AYCTOM, Co- 
nepxauum 2,5% JLT u 15% dropuctoro HaTpua. 

V3 seex TOpucTbIx CoeqHHeHHI HaMOombIIee MpNMeHeHve B OopbOe Cc 
BPCXHBIMA HaCeKOMbIMM HaXOJHT KpeMHedTopucTHii HaTpuli. Tak Kak Tex- 
HMYeCKM MpellapaT KpeMHe*TOpHCTOrO HaTpHA COMepKUT LO 5% cropucroro 
HATPUA, KasaJIOCb IeecoOOpasHbIM UCCeLOBaTb BOMpOC O CHHEPru3sMe paGADs 
uM KpeMHe@Topucroro HaTpua. PesybTaTbl STOPO WCcseOBaHUA, MpoBeseH- 
HOrTO IO ONMCAaHHO! BbIllIe MeTOAUKe, MpekcTaBieHb! B TAO. 4, aHaIM3 KOTO- 
poli CBUMeTeIbCTByeT 0 HaJMYMM CHHEPM3Ma TakrKe Me2KLy JIT u Kpemue- 
(PTOPUCTbIM HaTpHeM, XOTA WH MeHee PeskOrO, FEM y AAT u propucroro HaT- 
pus. DusHomonmueckue 2Ke MU OMOXHMMYeCKHe MOKasaTeM YKa3bIBaloT Ha 
M3BeCTHYIO OOUHOCTh B XapakTepe MpOMeCcOB OTPaBJICHUA B OMNITAX C (pTo- 
pHCTLIM HM KpeMHedTopucrEm watTpueM. I[pu AecTBMM CMCC JLT u kpemue- 
(TopucToro HaTpusa Ha ryceHHm 5 BOspacTa KOMbyaTOrO MWeTKOMpALa OTME- 
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Ta6Onauna 4 


CpaBHuTeAbHaA XapakKTePHCTHKA MEHCTBHA AAT, xpemuegtTop 
cTOrTO HaTpHA WM UX CMECH HA TyCeHHW 9 BOSpPacTa KOABYATOL 
metKonpsaAna 


aca 


o 
. =e ConxepxKanue B rycenumax | YyreycuBHocTD | -& 
ra Bre | uepes 24 4aca Mocse OOpaooTKH | yyixanna B MM? | & 
o & Bole O. Ha 1 r «KuH- | * 
= ape 2 Boro Beca B | as 
H aspanue SNPs mips “ j oF 3 
as | & = ONS se Sy mo 4 uac S| 
& o 
npenapata Bact lat | ER SEY) SS Shs |B oteril eae ie aes, 
2a|/5%| 8 ERS) Pa a eee i A F om 
&O|o68| 25 Om mB] aon aro 
aS /ag/z5x| 2 8. 1/>.,2| 258 | sepes | sepes | 2 & 
g or o98 ey =e | Rex] OaSKR [9 4h uaca| 2 
Fon | & 2 S01 0 S 100s | §S yaca y 
ON |OM|>O’E @ HO |aaeo | ms As 


Kontpomb. . .| 0| —/ 44,4] 83,8] 21,1] 0,2 | 0,03 | 755 | 743 [0,86] 1,99 | 2,0 | 
WT... . | 90| 55| 22,3] 82,8] 20,7] 0,11] 0,03 | 984 |1226,4/0,75| 3,19 | 2,49! 
Kpemuedtropu- 


CTbIH HaTpuH 0} —]41,6| 84,2] 21,3] 0,4 | 0,02 | 823 | 780 |0,7 | 3,04} 2,0a% 
JULT + kpemue- 
cbTopuctpitt 
Hatpul (1:1)] 100] 541] 25,9} 82,3] 20,9) 0,04] 0,03 | 1281 1481 |0,66) 0,66 | 2,12) 


yeHO Ooee 3HAUMTEbHOe YMeHbIeHHe MX Beca MPH NoTepe HM BOLEI| 
XKHPOB, CaxapOB MH APYTHX BeWLECTB, YeEM MPH AeuCTBHH OTJCJIbHO B3ATHIN 
mpenaparos. B aTHXx OMmbITax OTMeYeHO TakK2%Ke H3MeHeHHe AKTHBHOCTH XOJIMH- 
9cTepasbl, BbIParKalollleecd B HeEKOTOPOM aKTHBU3AaNMH ee MIpH oOTpaBIeHHH 
AT u KkpemMuedTopuHcTbIM HaTpHeM HW pe3KOM TOPMOXeHHH yxKe ywepes war 
Mocle OOpaOoTKH HACeCKOMBIX CMeCbIO 9THX HHCEKTHUMAOB. CMecb BbI3bIBAae™ 
3HAUMTeEJIbHOeC YMCHbINeHHe COepKaHHA B HACCKOMBIX PeLYUMPYIOWHX caxa 
pOB, HO 3HaYHMTeJIbHO MeHee OLYTHMOe H3MeHeHHe B COLepKaHHH MNAPOBMHO- 
rpawHOH KHCIOTHI. OTO MOXMKeT CJLyKUTb KOCBeHHBIM MOATBeEPXKTCHHeM OJIOKY 
pytoulero BJIMAHUA CMeCH Ha YIvIeBOLHbILT OOMeH Ha (base OOpa3s0BaHHA NUpO 
BHHOrpawqHOW KHCJIOTHI WM B WaibHelIIeM—Ha CHHTe3 alleTHJIXOUIHHa 
TopMoxenHe JeHCTBUA XOJIMHSCTepasbl HU IpeKpalleHve CHHTe3a AlleTHJIXOVINHZ 
BelleT, ECTECTBCHHO, K HapylWIeHHio HOPMaJIbHbIX (PyHKIMH HepBHO-MBILIeUHO} 
CHCTCMbI HaCe€KOMBIX H ABJIAeTCH OLHOH H3 IpHYHH HapyWIeHHA Mporecco! 
ra3s006Mena. 

Cunepru3sm JLT u kpemuedropuctoro HaTpHaA MOXKeT MpOABIATHCA U MIpt 
MeHCTBHM WX CMecH Ha ryceHul, 4 Bo3spacTa HeMapHoro WerKompaga. CmMepr 
HOCTb ryCe€HHI| MpH OOpaooTKe MUX KpeMHe*TOPHCTHIM HaTPHeM MocTuraerT 88% 
ALT 100% u mpu o6pa6oTke cmecbio JIJIT um kpemuedropucroro Hat 
pun 100%. Cxopocth felicrBua B TNepBOM culyy¥ae paBHa 47 uacaM, BO BTO 
pom 59 yacaM, uw B TpeTbem 21 uacy. 

YcTaHOBJIeHHbIe 3akOHOMepHOcTH cHHepru3Ma JLT u dropucrpix coenu 
HeHM MOTYT ABHTbCH TCOPeTHUeCKMM OOOCHOBaHHeEM MePpONpUATHM MO MOBBI 
IMe€HHIO 9PPeKTHBHOCTH IIPHMCHCHHA ITHX HHCCKTHUN LOB B OopHb6e Cc BPeAHIMI 
HaCeKOMBIMH. 


JlennurpaycKHH CeJbCKOXO3AHCTBEHHBIA Iloctynuso 
MHCTHTYT 13 1 1954 


UATHPOBAHHASA JIUTEPATYPA 
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cKas, Mequn. wapasut. u napasutT. Oonesuu, Ne 5 (1948). 
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Aoxnsays Akagemun Hayx CCCP 
1954. Tom XCV, N 6 


ITAPA3HTOJIOTHA 


E, JI. JOTAYEB 


'PASBUTHE MOP3OBEHTPAJIBHbIX COKPATHTEJIBHbIX BOJIOKOH 
y JIEHTOUHbIX TEJIBMHHTOB 


(ITpedcraezeno akademuxom K. H. Cxpabunoim 9 IIT 1954) 


Buoornyeckoe CTpOeHHe MYCKyJaTypbl JICHTOUHbIX TeJIbMHHTOB TpHBue- 
KaJlO BHYMaHHe pa 300JI0POB MW eJIBMHHTOJIONOB, 3AHHMABIUUXCA H3YGeHHeM 
| 9THX TlapasHTHyecKHxX OpraHH3mMoB. Bo mMuHorux pa6oTaxX MpHBOAMJIOCh OMH- 
| cane COKPaTHTCJIbHLIX IJICMCHTOB, MPpOXOMALLMX OT CIMHHOH 0 OpromHol 
MOBePXHOCTH MPOrioTTHa,— Tak Ha3bIBaeMbIX MOPSOBCHTPAJIbHbIX MYCKYJIb- 
OHBIX BOJIOKOH ('). Kak u3BeCTHO, 93TH OOPpasOBaHHA COCTOAT H3 COKPaTUTeJIb: 
‘HOO BOJIOKHa, K KOTOPpOMy COOKYy IIpuJieraeT MpoToMMasMaTHyecKoe TeJIO, C 
‘AIIPOM, H3BeCTHOe NOX Ha3sBaHHemM MMOOacTa (2%). Macca MuMo6acToB B M0- 
- FOBOSPeJIbIX WICHHKAX OObIGHO HaXOJHTCA B WeHTPaJIbHOH YacTH MOBPOBOH ma- 
-PeHXHMBI, OOpa3ya Ooslee HJIM MeHee BbIPaxKeHHDbIit cJIOMN. 

B WacTosllee BPeMA BOIpPOC 0 PpasBUTHH MU CTPOCHHM COKPAaTHTeEJIbHbIX JJIC- 
-MCHTOB OeCNOSBOHOUHBIX H, B YaCTHOCTH, WecTOA TpeOyeT Ooee eTaIbHOH 
paspaOoTku, oco6eHHO mocne Bbixolma B cBeT pabotnr IT. MW. Pockuua u 
E. C. Kupnuynnkopol (7). 9tu apropbl Ha OCHOBaHUH HaGMOeHHK Hal CTpoe- 
HHeM HU pa3BUTHeM MbIIIeC4HbIX BOJIOKOH MOwOCKa Viviparus viviparus 
IIPHLIJIM K 3aKJIIOUCHHIO, YTO OJHHM H3 CYULCCTBCHHbIX MOMECHTOB B 9BOJIIOMMH 
rlaKHX MbIMIeCYHBIX KJI€TOK B pAy OeCMO3BOHOUHBIX ABJIAeTCH TMpOrpeccuB- 
-HOe YMeHbIUeHHe TpoPuyeckol yacTH (IMTOM.1a3Mbl H Apa) u yBeJIMueHHe 
COKPaTHTeJIbHONMO alllapaTa; MpHyeM BbICOKOCHeMMaIH3HpOBaHHble MbILeW- 
HbI€c BOJIOKHa ABJIAIOTCH BTOPHYHO OSes baAepHbIMH HeKJIeTOUHLIMH cbopMaMH, 
COBepIUalolwJMMH CBOM cHemMdpuyeckHe PyHKUHH. 

B HacTosAllem WCCJIeOBaHHM MbI MOCTaBMIM Cce6e IeJIbIO MPOCeLHTb OHTO- 
PeHETHYUECKOe PASBUTHE JOP3OBeHTPaJIbHbIX MYCKYJIbHBIX BOJIOKOH y WecToL. 
Jina M3y4eHHA ObIWIM B3ATbI [Ba BHa JICHTOUHbIX TeJIbMHHTOB, a HMCHHO: 
Bothriocephalus punctatus Rud. u Taeniarhynchus saginatus Goeze. 
Ileppplli resbMHHT ABJIACTCH BECbMa PaCIIPOCTpaHeHHbIM Mapa3HTOM YepHO- 
MOPCKHX KaMOaJl, Y KOTOPbIX OH BCTpeyaeTCA B OOJIBINIOM KOJIMYeECTBE B TOH- 
KOM KMINeYHuKe HU MvOpHyecKkux mpusaTKax. TucromoruyeckoMy M3y4eHIO 
MOABepralHCh CepHHHbIe Cpe3bl MpPOTMOTTH], pasHbIX BOBPAaCTOB, HauHHaA OT 
mevKu H KOHYaA CaMbIMM 3pesbiMH. Y B. punctatus B o6macTH mekkH cron 
MOGIrOBOH Tape€HXHMbI pe8Ko OrpaHHYeH MOLLHIMH WydKaMu IpOMOJIbHOM My- 
CKYJATYPbI H COMEPXUT SosbUICe KOMHYECTBO COCAMHHTEIbHOTKAHHBIX (TapeH- 
XHMATOSHBIX) KJI€TOUHDIX (OPM, SOOJIBINIMHCTBO H3 KOTOPbIX ABJIAeTCA 3JIeEMeH- 
TaMH aMeOOlMTapHOH Mpupozb. Cpegqu mocseqHux npeobamaiwT 6a3s0duub- 
Hble aMeOolHTH! (cM. puc. | Ha BksJIeHKe kK cTp. 1181). Mx mnronma3sma 
HHTCHCHBHO OKPallIMBaeTCA OCHOBHbIMH KpacCKaMM, TOra Kak Apo Bcenla 
MpecTaBJIAeT CBETJIbIN My3bIpeK C TeEMHBIM ApbIKOM. B mapeHxume lWweill- 
HOM uacTH y STON WecTOAbI MpucyTcTByeT OYeHb HeOo/IbUloe YMCO WecMo- 
Os1aCTOB. 

Bce 9TH KJIeTOUHbIe POPMbI 3ecb pasOpocaHbl COBepLIeHHO 6e3 Kakoro- 
460 mopamka. IIo Mepe ynawienua OT WieHKM, yKe B MepBbIX MOJIOMbIX WIe- 
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HUKAaX MOXKHO Ha6lloLaTb, Kak OTWe/IbHble OKPyrsble aMecOOUMTEI MpHHuMa 
6osee BLIPAKeHHYIO OBAJIbHYIO, a 3aTeM BepeTeHOBUAHyIO (PoOpMy. IIpu | 
UX YTOHYAIOUMecA KOHI[bI BCera OPHCHTHPOBaHbl B Hopson paso aa 
IpaBeHHH. OTH BePpeTEHOBMAHbIe SEMEHTbI ABAAIOTCH MOJIORDIMH MH 
cramu. B HeKOTOpBIX MOJIOMbIX WeHHKaX MHOOMAaCTbI, pacmoaradch MOUTH 
flapasebHO [pyr Apyry, BbIMOMHAIOT MOBOJIbHO TYCTO MOSPOBOH CJIOH Md- 
peHxumbl (cm. puc. 2). Luronmasma MOJIO[bIx mMuOO1acTOB oOHapyKHBe 
TOHKO3CPHHCTOe CTPOCHHE, OTYCTIMBO BbIPAaxKeHHOe MPH OKPalIMBaHHU JOSH 
a3ypoM. Apa HMEeIOT CXOACTBO C TAKOBbIMH AMCOOILHTOB, XOTA y HEKOTOPbIX 
MHO6/aCTOB sSlpa He BCerfa OTYCTIIMBO 3aMCTHBI; APbILIKH B HHX BbIpaKeHbl 
He TaK MOCTOAHHO, KaK B Ajpax aMeOouuToB. TOHKHe yAVJIMHOHHbIe HUTH, TA- 
Hyl[MeCH OT gaOCTPeHHbIX KOHILOB BepeTeHOBAHONO muoOslacTa, OKpalllHBa- 
IOTCA OKCH@HJIbHO. : 

Takum oOpa3oM, yxKe Ha paHHHX 9Talax THCTOreHe3a MOPSOBeHTpavJIbHbIX 
COKPATHTeJIbHbIX BOJIOKOH MOXKHO YCMOTpPeTb pa3s/IM4¥He Me%KAy TeIOM MHO- 
6ulacTa, OOHapy2KHBAaIOUIMM BCersa BbIPArxKeHHy!o Oas0HMlO, H COKPaTHTeJIb- 
Hof HMTbIO, MpPOABIAIOULeH OKCH*PHIHIO. OTA COKPaTHTebHaA HATb Y MOJIO- 
DIX MMO6aCTOB He KaxKeTCA HeMpepbIBHOLi — OHA Kak Obl pesqeeHa TeJIOM 
MHoOslacTa. CokpaTHTeJIbHbIe ‘HHTH, HAyuWe B WOP3SOBCHTPaJIbHOM HalipaB- 
JICHHH, MPOHH3bIBaIOT MOLIHbIe COM MpOAOMbHOH MYCKyJaTypbl, NpOXOLAT B} 
KOPKOBbIM COM MapeHXHMbI, Te XO OOJIbINMHCTBA Hs HAX B MOJIO[bIX UWJIe- 
HHKaX IIpOCJeUTb QOBObHO TpyLHO. B MomoBospesblx wWIeHHKaX COKpaTH- 
TeJIbHbIC HATH LOXOLAT MO SJICMCHTOB CYOKYTHKYJIAPHOFO KJIETOYHOTO CJIOA H 
Cpe HHX OKaHYHBalOTCA MOLOGHO TOMY, KaK 9To onucam H. Sorpad y He~ 
KOTOpbIX JIeHTemoB (8). CpeqH MHOKeCTBAa MHOOMACTOB B MOJIONbIX Nporior 
THAax wecTomH B. punctatus MOBOJIbHO 4aCTO MOXKHO BCTPeTHTb JeJIAMecH 
MMOOJIACTbI, IPHYeM ACHO BUAHO, YTO BeCb MMeeT MeCTO amHTO3. B cpenHer 
yacTH BepeTeHooOpasHoro Tela TaKHX MWOOaCTOB UMeIOTCH MepeTAKKH. 
paslesarolle HX Tela Kak Obl Ha [Be KJIeETKH Tak?Ke BEPTCHOBUAHOM ChOpMbI, 
HO HMeIOllwe BABOeC MeHbLUINe pasMepbl. Ham Hu pasy He yaBaJiocb HaOJI0- 
aTb KAPHOKMHeETHYeCKHX (uryp B MHOOMacTax, 

Ha HeKOTOpbIxX MpelapaTax MO2KHO BCTPeTHTb MUOG/MACThI, pasmesIeHHble 
mepeTsxKKaMH 'Ha 3 wun 4 Pparmenta. TakHe MHOOACThI, HECOMHEHHO, Haxo- 
MATCH B COCTOAHHH MHOXKeCTBeEHHOPO JIMHEHHOTO aMUTO3a, ONMCaHHOrTO HaMyv 
B KJleTKaX CyOKyTHKyJApHoro con (9). 

Muo6sactbl B MOMOBIX MpormoTMAax y wectoxb B. punctatus umerwr 
pa3siMuHyl0 BelmunHy. JimHa ux Tel KONe6eTCA B Mpemenax 7,15—14,3 », 
tupuHa — 2,86—4,29». TJo mepe ylaseHua Mpormorruy or weliku, T. e. m0 
Mepe HX CTapeHHA, B MMOOJIaCTax MMeeT MeCTO MaJbHelIuad Aupdepenun- 
poska. B Hux CTaHOBNTCH 3aMeTHBIM MOCTeMeHHOe pasnpannyenue MexLy Te- 
JOM H y2Ke Oolee MOUMOM COKpaTHTebHOM HUTbIO, IpMyemM TeO MMObulacTa 
OKA3bIBaeTCA MIpHJIexKalluM COOKy K HUTH. 

Ha cpes3ax movlOBospevbIx WICHHKOB y OGeHX HCCIEMOBAHHbIX WecTom MerKo 
MOXKHO yOeAHTbCA B TOM, YTO Tela MHOOMAacCTOB O6pasyloT Gowee nH MeHee 
BbIPaxKeHHLI COM B MO3rOBOH MapeHxuMme (cm. puc, 3). JLambHelimue u3me- 
HeHHA B MHMOOJIaCTaX JeMOHCTpaTMBHO MpociexKUBaloTca B MOJIOBOB Pe JIbIX 
H speybIX wienuKax T. saginatus. CyaauyMe Ha CoKpaTHTe/IbHbIX HUTAX 
Tela MHOOaCTOB y STOrO TeJIbMHHTa B CpeqHeM uMeIOT pasMepbl: jJWIMHa 
22—23 }, wiupuua 7,15 v. OHM pesKo oTrpaHHyeHtt or coKpaTHTesbHBIx 
HuTeH (cm. puc. 4 A). Ux nyspippKoBugupie apa BCerla UMeIOT OTUeTIIHBOe 
Ap bILNIKO. 

Ha6olaa U3MeHeHUA LOPSOBeHTpaJIbHBIX MYCKYJIbHbIX BOJIOKOH 10 Mepe 
CTaPCHHA WICHHKOB, MOXKHO yOeAUTbCA, YTO Tea GOJIbINMHCTBAa MMO6MAcCTOR 
OTHCAIOTCH OT COKPaTHTeIbHOH HUTH HM MpeBpalitaiorca B oco6pie lapeHxn- 
TOR KICTKH, MPOXOMAIMMe Take CBOeOoOpasHblit myTb nupdepenun- 
P Ae Peasnynen aria OS MOTepxABLIMe IpoTromlasMatTuyeckHe Tea 
MHOOJ ; Pb H€KJICTOYHBIMH ~OOpa3s0BaHHAMH, BHTOMHAIO- 
IHMH MYCKYJIbHYIO COKPaTHTeJIbHYy!O (PyHKILHIO. 
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 Orfesenve Tex MHO6macTOB OT COKpaTHTebHOPO BOJIOKHAa MIpOXOMHT cwyle- 
‘RytouluM oOpasom. B Tom mecte, re Teo MMOOMacTa NpusexKUT K BOJIOKHY, 
HOABIAeTCA Oosee CBeTIbIH yYaCTOK WUTOMNMA3MbI, NpoTarMBalouulica mo Beek 
ANIME Tela. QPOT MpocBeTJeHHbI yyacTOK UHTONMasMbI HM ABUIAeTCH Tem 
MeCTOM, II0 KOTOPOMy MpOMCXOANT pasbeqMHeHHe Tea MHOONacTa H COKpaTH- 
/TeJIbHOTO BOOKHa (puc. 4 A, 5). Orgzemupimeeca reno MHO6MacTa OTXOLUT 
OT BOJIOKHa H NO BCe€M CBOHM MOp(oulormyecKHM IIpH3HakaM ABJIAeTCA TOR Ie- 
CTBCHHBIM JMIMasMaTHYeCKOMy ecMOOMacTy CoeWHUTeIBHOH TKaHH (mMAa- 
PeHXHMBbI) 9TOPO reJbMUMHTA. JIM HeCKOMbKO Oomee Kpynubre pasmepbl oT- 


Puc. 4. Tlocneqopatembuble cTaquH mpeppailenus 
MHOOsacToB y T. saginatus. Oxpacka 2e/e3HbIM 
TeMaTOKCHJIHHOM. 1350 


JMYaIOT efO OT COOCTBeHHbIX MecMOOacTOB MapeHxuMbl. Pasmepbl TaKHX 
mecmounrop 15,73—17,16 ». Anpa ux BUAUMbIX H3MeHEHHH He OOHapy2KH- 
BaloT. Takve 2ecMOO.1acTbI MOCTeneHHO TerpamupyloT B OCHOBHOM BelIIlecTBe, 
MOO6HO ‘TOMY Kak 9TO MPOHCXOZHT BOOOUIe Cc MECMOWMTAaMH apeHXMMbI 
yecton (!9). 

B apyrux calyyaax B Tee MHOOJacTa MO ero OTCIeHHA NOABJIAIOTCA 
KPYNHBbIe CBETJIbIC NY3bIPbKOBHJHbIe BaKYOJIH, BalOJIHeHHbIe NOMOTeHHbIM CO- 
TepxumMpi. J]uuIb BOKpyr spa WM B HeOOJbINMX MpoconKax MexKy 9THMH 
BaKyYOIAMH IMHTOMIas3Ma cCOXpaHaeT cCBOM MepBOHauaJIbHbIM xXapakTep 
(puc. 4 B), O6pa3z0paBirasca nocwle OTAeJIeHHA KJIeTKa COXpaHseT 9TH 
BaKyOJM WU UMeeT BU AMpepenuupoBaHHoro Aecmo6sacta (puc. 4/7). Uacro 
TeJIO MHOONACTa ellie NO OTACMCHHA OT COKPATHTeJIbHOO BOJIOKHA IIPOABIAeT 
BbIPa2KeHHble MPH3HakH MereHepaluu u pacnaya. B 3pesbix wieHuKax T. sagi- 
natus B MO8rOBOM CJI0O€ MapeHXHMbI MO2XKHO BHeTb JOBOJIbHO YaCTO Bakyo- 
JIM3HDOBaHHbIe KpynHble KJIeTKH (puc. 4, JJ, E), BosHHKUIMe, HeCOMHeHHO, 
H3 OTIeCUBIUNXCA Te MHOOacTOB. OHH MOCTeNeHHO WereHepHpyioT U OT HHX 
OCTaIOTCA HHOra JIMIUIb OHM Povible sAqpa. 

Ha6s0nan pa3smwWHble KapTHHbI ereHepallMH uM paciaya, Heb3a He 
yCMOTpeTb B 9TOM CBOeOOPAa3HbI Mpowecc BbIpPaOOTKH TKAHeBOM 2XKHAKOCTH, 
3anOJHAIOWeh BCe MpOcTpaHcTBa B NapeHxuMe wecTon. Takum o6pa30M, Mox- 
HO IIPHATH K BHIBOLY, ITO TOPZOBCHTPaJIbHOe MYCKYJIbHOe BOJIOKHO, BOSHUKAaA 
3a C4UeT COCAHHHTCJIbHOTKAHHBIX AMeOOIHTOB, K KOHILY CBOerO pa3sBUTHA 
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paclieninercs Ha HeKJICTOUHYIO YaCTb, BbIMOHAIOWYIO CBOIO CilelLHpHyeCKyIo: 
COKPaTHTeIbHy!IO (YHKIMIO, H Ha COCMMHHTeIbHOTKaHHy!0 KJIeTKy — eCMO- 
6acT HM JeCMOWHT, BOSHHKAIOULy!O TObKO Hg Tesla MHOCOmacTa. JLopsoBeH- 

TpasIbHbIe MYCKYJIbHbIC BOJOKHA WeCTOL MOJKHbI ObITb OTHECEHbI K OCOOOK — 
rpymme MMOMapeHXHMAaTOSHBIX WIM MHOJCCMaJIbHbIX 9JIEMCHTOB, 1000HO 


TOMY KdaK BbIJeJIAIOTCA MMOSTIHTCJIM aJIbHbIC 3JIEMEHTbI Y ApPyrHx 6eciosBo- 
HOUWHBIX. 
Iloctynuao 

7 Il 1954 
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Y 


ITAPA3HTOJIOTHA 


K. M. PbDKHKOB uw 10. B. JH3EP 


K BUOJIOTHH CKPEBHEH MACRACANTHORHYNCHUS CATULINUS 
u MEDIORHYNCHUS MICRACANTHUS 


(Ipedctasrexo akademukom K. H. Cxpa6unoim 17 II 1954) 


_ B 1952—1953 rr. B pafionax Kapa-Kymos, mpmuiexauux kK pekam Amy- 
Jlappa u Mypra6,: pa6orana 289 CotosHaa rembMMHTONOrHMYecKan SKCHeLH- 
WMA, OpraHus0BaHHaa TembMuHTONOruyecKOH a6opaTopveli Akanemuu HayK 
CCCP. Oxcnequvel ucceqOBasIHCb, MOMHMO MO3BOHOUHBIX 2KHBOTHBIX, TaK- 
Ke H Gecno3sBoHouHble. B uncsIe OcaeqHHX 
TeJIbMHHTOJIOTHYECKOMY BCKPBITHIO MosBep- 
TaJIWCb TJlaBHbIM OOpa30M %KYyKH H3 CeMeli- 
cTBa yvepHoTeloK (Tenebrionidae), Becbma 
XapaKTepHbie JIA MyCTHIHHBIX MecT. B Ma- 
Tepale, COOpaHHOM OT *KyKOB yKa3aHHoro 
CeMelicTBa, OKa3aJIMCb JIMYMHOUHbIC (POpMbI 
ckpeOHelt aByx BugosB: Macracanthorhyn- 
chus catulinus u Mediorhynchus micracan- 
thus. 

O6uapyKeHHe JIMYHHOK 9THX BUOB 
cKpeOHeli y %XyKOB MpecTaBJAeT HHTepec B 
CBA3H C pacluMd@poBkou OuOTOrMYeCKUX LK- 
JIOB Ha3BaHHbIX Mapa3uTOB. ITOT BOIpoOc MBI 
H paccCMaTpHBaeM H2Ke B OTHOLICHHM Kaxk- 
oro W3 BHAOB ckpeOHel. OgHoBpeMeHHO 
IPHBONHM aHaTOMO-MOpd@ovlorMyecky!O Xa- 
PakTepHcTHKY HaHeCHHbIX JIMYMHOK. 


I Macracanthorhynchus ca- 
tHlinws Kostyltew, 1927 


Haiti Ha AMUHHKa B HomocTH Tela Puc. 4. JImauuxa Macracanthorhyn- 
a ACh a OH, chus catulinus 43 mosoctH Teva #y- 


Adesmia gebleri Mén (Ne 7; 8 XI 1952 Di, esnorenten Adesmiay) coulen 
okpectHoctu rop. Honorann, MapuiicKolt Mén. Cxaanka y ronosHoro Konta 
o6macTH, Typkmeuckoii CCP; mex6apxau- o6pasoBala CTCHKOH MMCTHI 
Had BIatWHa C TBeEPAOM PIMHUCTOs MOYO!) . 
Bcero xXYKOB 9TOrO BHfa OblIO BCKpHITO 56 9K3. JIMYHHKa OblWIa 3aKMONeHa 
B uucty. JiuHa WuuHHKH 6,32 MM, MakCHMaJIbHaA TiIHpHHa 0,72 mm, Xo6o- 
roK uMeeT JHHy 0,57 MM H TaKkylo xe WupHuy. Ha xoOorke 12 MpoMOubHbIX 
PAHOB KploubeB, B KaX%KJOM pay lo 3 Kplogka. Kpioubs mepBoro psawa KPyil- 
Hee, uem CJlemyroutMe. JlmuHa KploubeB B WepBOM PAT 0,25 mM, B nNocweq- 
Hem — 0,11 mm. 3 BHyTpeHHUX OpraHOPR XOPOLIO pa3sJIHYHMbI B 3aHeH TacTH 
Tella 3auaTKH WemMeHTHDIx 2x%ene3. Ha nepeqneli uacrH XoOoTKa UMMeIOTCH 
WIeCTh YCTKO OOO3HATCHHBIX MpaBMJIbHOY OKPyrOlt POPMbI KCTOK, BUMMO, 
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*KeesHCTOrO XapakTepa. Takue Ke KJICTKH, HECKOMbKO OONee CBETJIBIC, pas 
CpocaHbl H B WapeHXxuMe Teva. 
B oTHomenuu O6MomorHM STOrO Bua CKPeOHA M3BeECTHO CJeEMyIollees 
Bspocable (POPMbI YepBA NapasuTUpyIOT B KMUIeUHMKe JIMCHIL, JIu4HHOK, MOpt 
(bolOMMUeCKH HACHTMYHBIX ONCHIBACMOM HaMH, B. B. JlyOunun (') waxonny 
B MbIlllax, HHOra B MosocTH Tela OapcyKai 
JlaCKH, XOpbKa, CypKa, MaypcKoro CyCJIMKa } 
jaypckoro exa. JIM4HHKM TakxKe Ob Halime 
HbI B MBIWINaX MU OpbkkKelike KOPCakOB, KOTOPBI} 
OMHOBPeCMCHHO ABJIAIOTCH ePUHHTHBHDIMH x 
3qeBaMu 9Toro Mapasuta. JlyOMHHH CKapMJ 
BaJl HaliM¢HHbIX HM JIMGHHOK JIBYM MOJIO[(bI 
KopcakaM. B o00MX cilyyaix B KHUNeCdHHKay 
NOMOMPITHBIX YKMBOTHBIX Pa3SBHJIHCb MOJIOBOSPeF 
Jible ckpeOuu. JLyOMHHH C4HTaeT, ITO MepeyHcy 
JICHHBIe BbIMe MJIeEKOMMTAaIOWHe, y KOTOPBI 
Obwid Hafimenbt wHuuHKH M. catulinus, B AKI 
pasBHTHA TWapa3sHTa BHITOJHAIOT POJIb BTOPOr¢ 
NpOMexKYTOYHOTO XO3AHHa; HepBbIM MpoMexy) 
TOUHBIM XO8HHHOM, MO ero NpesNo/oxKeHHtol 
JOJUKHO ABJIATbCH KAKOe-TO HaceKoMoe. Haxoxw 
JI@HHeM JIMYMHKH B Tele KYKa-YepHOTeJKI 
Adesmia gebleri Mén sto mnpesznomoKeHw 
MOATBEpK Laercs. ; 
HecomuenHo, uto Adesmia gebleri Mé 
ABJIACTCH IIPOMeEXKYTOUHBIM xo3sasHHoM M. catu| 
linus. OTy poOJlb MOryT BBINOJIHATb, BAZHMO, 
Puc. 2. JIMuunka Mediorhynchus ypyrne BUAbI YepHOTeOK, (usOreHeTH4eCKH 
bak ane Se ine ta pebe 9koorMueckn 6N3KHe K. A. gebleri Mén, 

leri Men Uto Xe KacaeTCA pOJIM MeJIKUX MJICKOMHTA} 
IOWMMX (HOCHTeel JIMYHHOK): B- 6HOMOrH4yecKO 


PpacCMATPHBalIOWlMM HX KaK BTOPbIX IIPOMe2KYTOUHBIX (== JOMOJHUMTeIbHbIX 
XO3HIEB. 

OTH XKUBOTHHIC MOJWKHbI TpakTOBaTbCA Kak pe3epByapHble xO3seBa, T. €2 
Take, ydaCTHe KOTOPHIX He ABJACTCA OOAZATCJIbHBIM JIA MOJHOFO 3aBeplle+ 
HHA OHTOoreHe3sa M, catulinus. 

B m0uIb8y HMe€HHO TaKOM OMeCHKM POJIM Me@IKUX MJICKONMTAIOULUX B Ono. 
rayeckom wWakse M. catulinus ropoput caegzyiouee. 1) JImuunKu, nomyuen- 
HbI€ H3 HX Tela, MOPPoOMOrMyecKH HACHTHYHDI JIMYMHKAM M3 Tesla MpoMexy- 
TOUHOrO XO3AHHa. CylemoOBaTeIbHO, B OPlaHH3Me MJICKOMMTAIOWIMX JIMUYMHKA 
He [ipeTepleBala pa3sBHTHA, CBASAHHOTO C MepexOOM ee B Apyrylo we, | 
ouToreuesa. 2) Paspurue Macracanthorhynchus hirundinaceus, dopmpr oueHbi 
6uskou K M. catulinus, mpoTekaer c yuacTHueM TOKO OHOPO een 
HOrO XO3HHHa. CleQOBaTeJIbHO, MO aHaJIONMH, B OMOOrHMuecKOM uMKIe M. ca-. 
tulinus uckmo4aeTca BTOpOl MpOMexyTOUHbI xXosaHH. | 

TakuM ©06pa30M, B HallleM IIpemcTaBleHHH CMeHa xXO3HeB B 6novIOrH4e-| 


ckomM unkse M. catulinus npoteKkaer no calemylollel cxeme: | 


Legurumubuele xosaeba == sulcuuiel 
/IpomexymoyHele xosneGa = rkyku-Yepnomenku 


Peseplyapnele xosneba = menkue nosbonoynule 


2 Mediorhynchus micracanthus (Rudolphi, 1819) 


Haiienbl (Be JMYMHKH B MOMOCTH Tea 2%XyKa Toro xe Bua, UTO HW B 
MepBom cayyae, T. e. Adesmia gebleri Mén- (Ne 53; 11 XI 1952: OKPeCTHOCTH 
rop. Monoranu; Mex6apxanHble riHHHCTBIC BIaJ\MHbI) . 
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Kak W B NepBOM CJly¥ae, JIMYMHKM OBI 3aKJIOUCHDI B WHCTHI. Pas3mepbi 
“uucT: 2IMHa 1,53 MM, wupuHa 0,72 mM, Jlimna Teta wMuMHKH 2,48—2,59 mM, 
MaKCHMaJibHad WupHna 0,54—0,61 mM, quuHa xodorKa 0,55—0,67 MM, IlH- 
pHa y ocHoBaHua 0,27—0,32 mm. OcuoByylo uacTb xXOOoTKa MOKPbIBAaIOT 
sMUMMMKH, BepxyllegHyio — kproukn. Ulanuku pacnomaraiotca B 24 nan 
28 NpoAoObHbIx paxos c 5—6 wiMnuKaMM B KaxkyoM. Kpiouku TakxKe pactio- 
flaraiotca B 24—28 nponoubHbIX pagos c 10—12 KpiouKamu B KaxKOM pay. 
Kak WMnMKu, Tak HM KploubA He OOpasyioT CTPOro MpaRMJbHbIX pALOB, YTO 
3aTPpyAHAeT TOUHDIN MX Momcuer. PasMeppl KploubeB HeOMHAKOBbIe: HaH6o- 
\lee KPyNHble Ha BepxyllKe xoOoTKa (0,065 mM), kK ocHOBaHuIO xO6OTKa OHH 
'yMeHbllatotca (0,038 mm). 

B JIMYHHKaX XOPOMIO pa3IMYHMbI JIEMHUCKM, CeMeHHHKH (06a 9K3eMIIA- 
/pa— caMUbI), HeMOCTATOYUHO YeTKO MuddepenuwupoBaHHble WeMeHTHbIe Kee- 
-3bI HW KlOaKa. JI€EMHHCKH MPMKPeMAAIOTCA Y OCHOBaHMA XOOOTKa HM TAHYTCH 
K3aNM 3a CepeHHy Tevla. 

Bspocupie CKpeOHH STOTO Bua MapasHTHpyloT raBHsIM OOpasoM y Bo- 
) POObHHBIX NTH, pa3sJIMYHbIX BULOB. B MaTepHauie SKCMeMMMH MMeeTCA OHH 
9K3eMMIAp MOOBospesoro M. micracanthus (onpegeneun B. VM. Ierpouenxo), 
HaHJeHHOrO B KHUeYHHKe HCMaHcKoro BOpooha (Passer hispaniolensis) B Tot 
Ke MECTHOCTH, Pe HalieHbl U WHUHHKU. B oTHOWeHHM OuOJOrHN 3TOrO Bua 
HHYero He H3BeCTHO, KaK He H3BeCTHO, CYA NO JIMTepaTYPHbIM MaHHbIM, H O 
6uosOrHu Apyrux BuzoB posa Mediorhynchus. 

Haxomka muunHok M. micracanthus B Teme Adesmia gebleri Mén, maer 
OCHOBaHHe ipeqmoaraTb, YTO MKYKH-YPHOTEKM ABJIAIOTCA MpOMerKyTOU- 
HbIMH XO3H€BaMH STOFO BHLa CKpeOHA. 

Bomblilyio MOMOUb B ONpexeweHuH JIMGMHOK CKpeOHeH HaM OKa3aJ 
B. WU. Ilerpouenxko, 3a uro BbIpamkaeM eMy OlaroqapHoOctTD. 
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